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ABSTRACT

PLTW Female High-School Students’ Supports and Barriers in Choosing a College Degree
by Lisa Marie Lubin Rubin
Purpose: The purpose of this mixed-methods research study is to identify and describe the
barriers and supports that PLTW female students encounter when pursuing a non-traditional
female STEM degree upon graduation from high school.
Methodology: A mixed-method (qualitative-quantitative) research design was chosen for this
study to explore barriers and supports of female high-school seniors in PLTW. The qualitative
portion of the study was phenomenology. This study explored the supports and barriers of
female high-school seniors in PLTW courses when choosing a college degree. The quantitative
portion of the study was conducted via a hard-copy survey containing closed-ended five-point
Likert scale questions. The survey was administered to all 113 PLTW female senior students in
the Antelope Valley. The survey was administered to students in their PLTW classes with their
PLTW teacher present.
Findings: Examination of mixed-methods data from the two school districts participating in the
study gave rise to a variety of findings. First, gender biases were found in the classroom and at
home. Secondly, a lack of female mentors and role models contributed to the gender biases.
PLTW classes give females the confidence to become engineers and are female-inclusive. The
class inspired the females, educated them on new career choices, and showed them how they
could impact the world with engineering. The PLTW teachers are supportive of the students’
college degree choices. Females found the PLTW course difficult. Finally, females were
concerned about how to pay for their college education.
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Conclusions: The study supported the premise that PLTW is a fundamental component of
promoting STEM college degrees among female students, and that the class is female-inclusive
and a supportive environment. However, there continues to be a lack of self-confidence and
perceived gender biases among the females.
Recommendations: Further research is recommended to offer solutions to eliminate gender
biases and support females in the PLTW courses.
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CHAPTER 1: INTRODUCTION
Countries are claiming a shortage of students majoring in science, technology,
engineering, and math (STEM)-related fields, and a particular shortage of females in these fields.
Worldwide, “the demand for engineers with experience in the use of technologies is very high”
(Ogden, 2014, p. 17). According to a study done by the National Academies of Science,
Engineering and Medicine in 2012, 18.9% of all males majored in engineering worldwide, while
only 3.9% of females majored in engineering (nationalacademies.org, n.d., Figure 2-16).
Nationally, “the United States military could be hurt by a lack of workers with science,
technology, education and math—or STEM—degrees (Koebler, 2012, para. 1). The college
engineering enrollment numbers are low in the U.S. as well, showing a disparity between men
and women pursuing these types of degrees. According to the Higher Education Research
Institute, only 1.6% of all females were awarded an engineering degree in 2013 in America
(nationalacademies.org, n.d., Figure 2-11).
In California, STEM proficiency is important to those looking to hire new talent. “There
were 1.5 STEM jobs available for every (California) job seeker in 2012” (Vital Signs. The Next
Frontier for Data: The More We Know The More We Can Do to Improve STEM Learning,
2012). According to Buttice and Rogers, only 15% of California females hold engineering
degrees (Buttice & Rogers, 2013, p. 12). Barriers to females pursuing STEM degrees, even after
being exposed to STEM-based curriculum, point to a skewed female perception of their societal
role. “Awareness of how these differing perceptions and learning experiences shape beliefs
about abilities can be an important first step in understanding women’s vocational development
within STEM fields” (Cadaret, 2015, p. 119).

Background
All across the world, countries are claiming a shortage of students majoring in STEM
related fields. Worldwide, “the demand for engineers with experience in the use of technologies
is very high” (Ogden, 2014, p. 17). Yet the numbers of students declaring interest in engineering
or technology degrees is relatively low. “We’re seeing skills shortages across the economy, but
especially relating to science, technology, engineering and mathematics” (Pultarova & Onita,
2015, p. 31). According to a study done by the National Academies of Science, Engineering and
Medicine in 2012, 18.9% of males majored in engineering worldwide, while a dismal 3.9% of
females majored in engineering (nationalacademies.org, n.d., Figure 2-16). “Half a dozen
studies, conducted by the likes of Goldman Sachs and Columbia University, found that
companies employing women in large numbers outperform their competitors on every measure
of profitability” (Kay & Shipman, 2014, para. 2). Having more women in STEM is not just
about equality and erasing gender biases. It is about diversity and looking at solving engineering
and technology problems from a non-biased point of view. There is an indication that innovation
and design would be improved. “The Gender Summit - Asia Pacific in Seoul presented 38 new
examples of gendered innovations in research,” (Lee, 2015, para. 4) which improved product
design.
Throughout time, females have been discriminated against and faced barriers when
pursuing careers outside the family. “Historically, parenthood has been used as a basis for
discrimination against women in the workplace and continues to raise barriers for women in
demanding fields, such as technology” (Flair, 2015, p. 1). This study will examine the barriers
women face when choosing a college degree. “Education for women in STEM can begin
through discussing the prevalence of stereotypes regarding women” (Cadaret, 2015, p. 123).
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The United States is feeling pressure from a lack of science, technology, engineering, and
math (STEM)-educated workers and the eminent need to create a pipeline of students entering
college to pursue these types of degrees. “The United States military could be hurt by a lack of
workers with science, technology, education and math—or STEM—degrees” (Koebler, 2012,
para. 1). Numbers show that not only is enrollment in general low, but females are
underrepresented. According to the Higher Education Research Institute, only 1.6% of females
were awarded an engineering degree in 2013 in America (nationalacademies.org, n.d., Figures 211). “President Obama knows that we simply cannot, as a Nation, expect to maintain our run of
ingenuity and innovation—we cannot maintain that stream of new and different ideas—if we do
not broaden participation in STEM to all Americans, including women and girls”
(www.whitehouse.gov, n.d., para. 2).
Diversity in the STEM workplace is important to increase innovation and design. Laurie
Mason said the U.S. “cannot build a work-force of just white males in engineering” (Cech, 2008,
p. 42). For example, seatbelts that were created by male engineers did not take into account
pregnant women and how those belts might damage fetuses in a crash. “Analysts say that more
women are needed in research to increase the range of inventions and breakthroughs that come
from looking at problems differently than men typically do” (Del Giudice, 2014, p. 1).
In California, STEM proficiency is important to those looking to hire new talent. “There
were 1.5 STEM jobs available for every (California) job seeker in 2012” (Vital Signs. The Next
Frontier for Data: The More We Know The More We Can Do to Improve STEM Learning,
2012). Women are still not pursuing these STEM college degrees; they “are more likely to hold
a college degree than men, (and) are less likely to have studied in a field that would prepare them
for STEM careers” (Innovate, 2014, p. 10). According to Buttice and Rogers, only 15% of
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college-educated California females hold engineering degrees (Buttice & Rogers, 2013, p. 12).
Barriers to females pursuing STEM degrees, even after being exposed to STEM-based
curriculum, point to a skewed female perception of their societal role. This skewed perception is
highlighted by Cadaret (2015) when she reports, “Awareness of how these differing perceptions
and learning experiences shape beliefs about abilities can be an important first step in
understanding women’s vocational development within STEM fields” (Cadaret, 2015, p. 119).
California STEM Programs
In order to meet the growing national demand for STEM-educated workers, several
programs were developed in California. The State has put together a task force to increase
STEM participation in schools and to promote STEM college degrees. The State Superintendent
of Public Instruction, Tom Torlakson, put together the STEM Task Force. According to this
Blueprint for STEM in California Public Education, “students learn to become problem solvers,
innovators, creators, and collaborators and go on to fill the critical pipeline of engineers,
scientists, and innovators so essential to the future of California and the nation”(Innovate, 2014,
p. 5). Some programs have been designed to accomplish STEM education include California
Partnership Academies, California’s Career Technical Academies, Engineering is Elementary
(EiE), Linked Learning and Project Lead The Way (PLTW).
California Partnership Academies
California Partnership Academies (CPA) have been implemented in “high schools across
the state, with occupational education and skills development successfully offered in California’s
15 different industry sectors, including electronics, computer technology, alternative energy, and
space” (California Education Code , 1993). Although CPA has been successful in getting
students to graduation, they “served only 2 percent of California’s high school population in
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grades 10-12” (ConnectEd, 2008, p. 4). The focus of CPA is high-school graduation rates, not
promoting STEM college degrees.
California Career Technical Education
California’s Career Technical Academies, also known as California Career Technical
Education (CTE), focuses on “career technical education that engages all students in a dynamic
and seamless learning experience resulting in their mastery of the career and academic
knowledge and skills necessary to become productive, contributing members of society” ("CTE
Framework," 2007, p. xi). CTE is an excellent program for filtering students into college and
careers. It does not focus on STEM careers; this program focuses on getting students better
prepared for college or career in many different fields.
Engineering is Elementary
Engineering is Elementary (EiE) does not focus on the high-school level, but introduces
engineering at the elementary level. Using stories as a base for problem-solving, “activities
introduce the engineering foundation of design, using science concepts as the students help the
child solve the problem” (Ralston et al., 2013, p. 159). Although this program creates interest at
the elementary level, there is no push for students to pursue STEM college degrees.
Linked Learning
Linked Learning, another program to support our students, “is a proven approach that is
transforming education for California students by integrating rigorous academics with careerbased learning and real world workplace experiences” (http://www.linkedlearning.org, n.d., para.
1). One of the pathways of Linked Learning is engineering. The program “exposes them to
previously unimagined college and career opportunities” but does not focus on encouraging
students to pursue STEM college degrees.
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Project Lead The Way
Project Lead The Way (PLTW) began in 1997 in New York with 11 schools. Dick Blais
and Richard Liebich founded PLTW. They have over 11,000 programs in over 9000 schools in
all 50 states and the District of Columbia. More than 2.4 million students have been served by
Project Lead The Way. In addition, there are 60 affiliate universities that offer college credit and
preferred enrollment for students enrolled in these courses. Only Project Lead The Way (PLTW)
focuses attention on encouraging students to pursue STEM college degrees. This program was
established in 1997 (www.pltw.org). “The creation of a robust K-12 science, technology,
engineering and math (STEM) pipeline has been widely identified as critical to the future of
American global competitiveness” (Ralston, Hieb, & Rivoli, 2013, p. 156). PLTW uses
engineering curriculum to address the nation’s technology workforce needs (Werner, Kelley, &
Rogers, 2011). Their goal is to give students the engineering and technology skills they need to
be successful in our ever-changing world. “High school graduates who participated in PLTW
were nearly three times as likely to major in STEM, and 3 to 4 times more likely to study
engineering, versus non-PLTW graduates” (pltw.org).
Even with all this success, few females are attracted to these PLTW courses in high
school. A study by Barbara Bitters and the PLTW Board shows that in 2010 enrollment in
PLTW courses was 17% female in the state of Wisconsin at the high-school level. There is an
even lower enrollment in college STEM majors by these same females. True Outcomes Annual
Assessment Report to PLTW showed 15% of female college students pursuing engineering
degrees. Barriers include self-efficacy in the areas of mathematics. “A common stereotype
regarding women is that they have poorer math skills compared to men, which is thought to
create lower scores on math skills tests” (Cherney & Campbell, 2011, p. 713).
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Phenomenon
A study is needed to understand the phenomenon of female students who have
successfully been through the PLTW courses but are not pursuing STEM college degrees. At
one California school, The Palmdale Aerospace Academy (TPAA), only 6% of the class of 2016
females will be pursuing a STEM college degree (tpaa.org). This is a school where all the highschool senior females have been accepted to a college and have all taken four years of PLTW
curriculum.
Other schools are having trouble attracting female students to PLTW courses. Quartz
Hill High School (QHHS) in Los Angeles County, California is one of these schools. According
to their data, only 1.5 % of QHHS females enroll in PLTW curriculum (www.qhhs.org). Out of
those female high-school seniors, none are pursuing engineering degrees. According to PLTW,
only 20 percent of PLTW female students have gone on to earn a bachelor’s degree in
engineering (pltwwi.org).
Barriers
“Gender differences in occupational choice and preferences are not made in isolation and
are influenced by multiple factors” (Cherney & Campbell, 2011, p. 714). A look at what is
motivating these females, who have been given the opportunity and been engaged in PLTW
curriculum, to choose more traditional college degrees will give the education system direction
to change this trend. Barriers that prevent females from choosing STEM degrees include rules,
community, and division of labor.
Rules that have been passed down for generations, such as gender stereotypes, impede a
female student from entering into nontraditional degree programs. “Researchers have speculated
that stereotypes and in particular stereotypes threat (ST) might turn women away from
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quantitative careers” (Cherney & Campbell, 2011, p. 712). There are cultural stigmas
surrounding females in STEM careers. Marissa Mayer, Vice President of Google stated that
women “don’t want to become the stereotype of all-night coders, hackers with pasty skin” (Platz,
2012, p. 29).
In high school, females gravitate to social communities, whether their group of friends, a
community, or a club. High-school female students prefer to be surrounded by their own gender.
A UCLA study found friendships between females are special. “They shape who we (females)
are and who we are yet to be” (Kaplan, 2014, para. 1). These groups impact the direction
females take when pursuing a college degree. “It is important to demonstrate that STEM fields
involve communal goals such as helping and collaborating with other people” (Cherney &
Campbell, 2011, p. 723).
As evidenced by the ongoing need for more females to enter college and study STEM
related majors, a study that researches the phenomenon of females who have been in PLTW
courses and the barriers they face in pursuing STEM College degrees is needed.
Statement of the Research Problem
A lack of females pursuing STEM college degrees is a serious issue facing our country.
According to the Higher Education Research Institute, only 1.6% of females were awarded an
engineering degree in 2013 in America (nationalacademiesorg, n.d., figure 2-11). “The creation
of a robust K-12 science, technology, engineering and math (STEM) pipeline has been widely
identified as critical to the future of American global competitiveness” (Ralston, Hieb, & Rivoli,
2013, p. 156). Identifying the barriers these girls face when choosing a college degree is
essential to maintaining our competitive position in this country.
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Project Lead The Way (PLTW) is a program that is designed to direct students into
STEM college degrees. “High school graduates who participated in PLTW were nearly three
times as likely to major in STEM, and three to four times more likely to study engineering”
(pltw.org). However this program has not been successful with female high-school students.
According to True Outcomes Annual Assessment Report, only 15% of PLTW females are
pursuing engineering degrees. Enrollment of females in the PLTW courses is low. Many
schools, such as Quartz Hill High School (QHHS), report that only a small percentage, 1.5%, of
the school population consists of female PLTW course attendees (www.qhhs.org).
“Gender differences in occupational choice and preferences are not made in isolation and
are influenced by multiple factors” (Cherney & Campbell, 2011, p. 714). Using activity theory,
a look at what community barriers, division of labor barriers, rule barriers and instrument
barriers these females face will provide much-needed answers. “Researchers have speculated
that stereotypes might turn women away from quantitative careers” (Cherney & Campbell, 2011,
p. 712). In addition, communities formed by females shape who they are and who they are yet to
be (Kaplan, 2014). These community and rule barriers steer girls away from nontraditional
STEM degrees.
The steps involved in getting a female high-school student to consider a STEM college
degree are not communicated effectively. “Because STEM career paths aren’t always perceived
as natural for women, educators don’t always push their female students to explore these
educational areas” (McCrea, 2011 p. 29). Information barriers such as this cause females to
enroll in more traditional college degrees. Other barriers, such as past events and perceptions of
the attitudes and expectations of parents, teachers, peers, and society, shape girls’ self-efficacy in
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STEM degrees (Cherney & Campbell, 2011). These barriers and others need to be researched to
provide clear information that will result in more PLTW females majoring in STEM degrees.
Purpose Statement
The purpose of this mixed-methods research study is to identify and describe the barriers and
supports that Project Lead The Way (PLTW) female students encounter when pursuing a nontraditional female STEM degree upon graduation from high school.
Research Questions
1. What barriers do Project Lead The Way female students encounter, when pursuing a nontraditional female STEM college degree?
2. What supports do Project Lead The Way female students encounter when pursuing a nontraditional female STEM college degree?
3. What lived experiences do Project Lead The Way female students describe as barriers
when pursuing a non-traditional female STEM college degree?
4. What lived experiences do Project Lead The Way female students describe as supports
when pursuing a non-traditional female STEM college degree?
Significance of the Problem
A problem exists where high-school female seniors are not pursuing STEM college
degrees, even after being exposed to STEM courses offered through PLTW curriculum. This
study will determine what barriers girls face when choosing a STEM college degree after being
exposed to STEM curriculum in a Project Lead The Way course. It is critical that these barriers
be identified in order to better serve our female K-12 student population. “Project Lead the Way
(PLTW) is targeted toward educating middle and high-school students about engineering and
technology to encourage the study of engineering post high school graduation” (Whitman,
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Phelps, Reynolds, & Chaparro, 2012, p. 2). According to Whitman, Phelps, Reynolds &
Chaparro, 70% of students who have taken PLTW courses plan to major in engineering or
technology in college.
Unfortunately, there is a lack of female participation in PLTW, and a lack of PLTW
females pursuing STEM degrees. According to a study done by ASEE, PLTW participants are
85% male (Rethwisch, Haynes, Starobin, Laanan, & Schenk Jr., 2012). When you look at the
15% that are female, this group is not pursuing STEM college degrees in the same numbers as
males. According to a study done by Stanley and Baur, the females who had taken PLTW
courses stated that the courses did not influence their career direction (Stanley & Baur, 2015).
Several authors such as April Bishop researched females in STEM. In her study “Career
Aspirations of High School Males and Females in STEM”, she stated that there is a need to
increase the participation and interest of female students participating in the STEM program and
a need for a study to be done on why females are leaving STEM (Bishop, 2015). In another
study, Rosemary L. Edzie stated that further research needs to be done on engaging females in
STEM programs (Edzie, 2014). Still another study asks the question concerning females who
choose more traditional degrees, “What do females who are highly qualified in math and science
find more attractive in the fields of study they choose, and more importantly, why are these
features more attractive to them?” (Bonar, 2013, p. 87). Bonar believes that removing these
obstacles will increase the participation of women in STEM. Ultimately, Rebecca Haggerty asks
the question in her study, “What accounts for the continued decline in STEM participation
among females as they move into college and career?” (Haggerty, 2014, p. 92). This study will
fill the research gap and will add to scholarly research already completed.
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This important study will affect how PLTW curriculum is delivered, inform educators of
barriers female students face, and promote diversity in the field of engineering and technology.
Corporations, military, public education and government are all interested in solving the problem
of a lack of females and diversity in the engineering and technology fields. “We cannot maintain
that stream of new and different ideas—if we do not broaden participation in STEM to all
Americans, including women and girls” (www.whitehouse.gov, n.d., para. 2).
This research will be used to bring more women into the STEM field, which will solve
the diversity problems it currently faces. “Analysts say that more women are needed in research
to increase the range of inventions and breakthroughs that come from looking at problems
differently than men typically do” (Del Giudice, 2014, p. 1). Examining the barriers female
students face when pursuing non-traditional female STEM degrees upon graduation will change
how females view STEM college degrees and eliminate gender biases in the PLTW curriculum.
Definitions
For the purposes of this study, the following definitions are provided.
Project Lead The Way (PLTW): A hands-on engineering program for students in grades
3-12. The program exposes students to real-world problems.
STEM: The study of Science, Technology, Engineering, and Mathematics.
Career Technical Education (CTE): A program that allows high-school students to gain
knowledge, skills and experience in trades such as engineering, technology and sciences.
Non-traditional female career: “A nontraditional occupation for women is one in which
women comprise 25 percent or less of total employment” (United States Department of Labor,
n.d., para. 1).
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Delimitations
This study is delimited to female high-school students who have successfully taken at
least one Project Lead The Way (PLTW) course during their high-school career in the school
districts of the Antelope Valley area of Los Angeles County, California.
Organization of the Study
This study on girls in PLTW classes is presented in five chapters. Chapter 1 includes the
background, a synopsis of the research and the critical need for female engineers in America.
Chapter 2 contains a review of the literature researched on PLTW, a lack of engineers, a lack of
females in engineering, and barriers females encounter in nontraditional careers. Chapter 3
examines the methodology of the study. Chapter 4 presents the findings of the study. Chapter 5
depicts the summary of the findings and recommendations for future studies.
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CHAPTER II: REVIEW OF THE LITERATURE
The literature review presents an extensive look at the written material relevant to female
high-school students pursuing nontraditional college degrees after being exposed to Project Lead
The Way (PLTW) courses. There is a need for qualified, trained, and educated engineers in
America today. This skill shortage could cause issues with national security and production of
goods. The PLTW program offers students courses in engineering, and hands-on projects that
promote these skills. The goal of PLTW is to ensure that students who participate have an
advantage in pursuing engineering and technology college degrees. Ensuring females are also a
part of this program in equal magnitude is paramount to generating a sufficient workforce in
engineering and technology. “Female STEM employment for women under 40 occurred from
1970 to 1990, and that rate has slowed since then” (Quinn, 2015, para. 4). During these two
decades, the number of women employed in STEM positions grew, and then the growth leveled
off. According to the National Census Bureau, since 1990, the ratio of females to males in the
labor force has increased 6% in America (The World Bank IBRD IDA, n.d.). With the
workforce slowly growing toward a larger percentage of female workers, engineering and
technology jobs continue to be predominately male.
This literature review looks at reasons why women go into engineering and technology
college degrees and the barriers they face. This chapter begins with a brief introduction to the
literature and delves into a review of the literature examining STEM programs in California and
of the supports and barriers that females face in school and career. Key research is presented to
explain the national need for engineers, the Project Lead The Way program, and how these
programs are promoted. This chapter concludes with a summary of the engineering industry
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skill shortage and of gender biases, and identifies the gaps in research and literature relating to
the supports and barriers that confront female PLTW students pursuing a college degree.
Social barriers, such as parents’ influence and teacher influence during the formative
years of elementary through high-school education, create one issue. “Studies showed that
gender-STEM stereotypes had the potential to undermine girls’ and women’s self-perceptions of
ability, performance and interest in pursuing careers in stereotypic or masculine disciplines”
(Rizdorf, 2015, p. 19). Stereotyping of females through social media, advertisements and peers
is an issue. “Women are less likely to study engineering in college than men, and when they do,
they are more likely to switch out to another major” (Naphan, 2016, p. i).
National Need for Engineers
The United States of America is facing a shortage of engineers and Science, Technology
Engineering, and Mathematics (STEM)-educated employees. This shortage will soon endanger
the welfare and safety of our country. “America will be incapable of maintaining its global
position long into the 21st century” (U.S. Commission on National Security, 2001, p. ix).
Today, ideas and innovations are what fuel growth. Engineers innovate many of our new
products. Much of what we see, use, touch, and purchase originates in innovations by an
engineer. “The U.S. innovation engine is quickly losing ground to international competitors that
are rapidly accumulating intellectual capital” (Denney, 2011, p. 27). Producing goods has taken
a back seat to producing new ideas or innovations. Knowledge is no longer as important as
advances in technology. “Knowledge has quickly become obsolete in a globalized environment,
so competitive advantage—based on knowledge—requires the continuous creation of more
knowledge into innovative products and processes” (Denney, 2011, p. 27).
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When you take that into consideration, and add in the fact that many of our current
engineers will be retiring soon, the United States is encountering a shortage of STEM-educated
employees. “The average age of workers in the US is currently 50, with 30 percent of engineers
set to retire over the next five years” (Ogden, 2014, p. 15). Engineers are the backbone of
infrastructure and create, invent and innovate everything we use in our daily lives. A lack of
engineers means not only a lack of advancement in STEM, but also is connected to a skills gap
in the industry. “It takes an average of eight to ten years to properly train workers” ("Field
Aware," 2016, p. 3). “The shortfall of people in the 35-45 age bracket is likely to result in more
accidents because that age group tends to have the lowest risk” (Sagnier & Le Floch, 2012, p.
55). These accidents are occurring due to the lack of experienced employees with the ability to
train incoming staff. “According to the CDC, the leading cause of death is unintentional injury
(Centers for Disease Control and Prevention, 2010). Most of these accidents happen in the
workplace. Ninety percent of workplace injuries and fatalities occur within the first five years of
employment” ("Field Aware," 2016). According to the IJCHS, lack of on-the-job training
results in more incidents of severe injury and fatality in the workplace (Mekkodathil, El-Menyar,
& Al-Thani, 2016). Yet another study by Alizadey, Mortzavi and Sepehri (2015) found that a
lack of supervision, education, training, and skill caused the majority of accidents on the job.
(Alizadeh, Mortzazvi, & Sepehri, 2015). Ensuring that there are engineers and STEM-educated
workers continuously coming into the workforce is imperative not only to the creation of new
technology, but to the safety of our workforce.
This same skills gap has forced corporations to outsource their work to foreign countries
and bring workers in from around the world to fill the need for engineers and STEM-qualified
employees. As explained by Sagnier and Le Floch (2012), this skill gap is causing corporations
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to outsource their work to people who do not speak English, or may not have English as their
first language, which causes communication errors and misunderstandings.
Many of our highly sensitive STEM positions in corporations such as Lockheed Martin,
Northrup Grumman, NASA, and Boeing require their workers to be American citizens. For
example, Raytheon, in a July 1, 2016 job posting for Program Management to work in the F-15
development and production, requires an Active Top Secret clearance with the ability to obtain
special access. “As outlined in Executive Order 12968, Access to Classified Information,
eligibility for access to classified information may only be granted to employees who are United
States citizens” (Exec. Order No. 12968, 1995).
“The United States military could be hurt by a lack of workers with science, technology,
education, and math—or STEM—degrees” (Koebler, 2012, para. 1). Corporations such as
Lockheed Martin, Raytheon, Northrup Grumman, and NASA all develop and produce items of
national security. Subsequently, the corporations that build and innovate weapons for the United
States military are in a quandary due to the lack of qualified engineers who are American
citizens. Without Americans trained and educated to take these engineering and STEM-related
positions that our country needs to maintain national security, the United States risks falling
behind in technology and warfare, and becoming vulnerable to attack. Procuring employees who
can obtain a top-secret security clearance and are educated in STEM has become increasingly
more difficult. According to Ogden (2016), the United States is facing a large demand for
engineers and if this demand is not met, we will confront challenges from emerging countries.
However, if these corporations require extensive background checks, which include being a
United States citizen in order to work on these sensitive projects, finding qualified employees
may be problematic.
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The United States has been a global leader in innovation and technology; however,
“trends do not favor future American pre-eminence in engineering”(Cech, 2008, p. 42). It is
imperative that the United States begin producing more men and women who can work in this
field. “President Obama knows that we simply cannot as a Nation, expect to maintain our run of
ingenuity and innovation—we cannot maintain that stream of new and different ideas—if we do
not broaden participation in STEM to all Americans, including women and girls, and minorities”
(www.whitehouse.gov, n.d., para. 2).
Education and the Industry Skill Shortage
While the lack of engineers and qualified workers in industries such as aerospace,
defense, oil and gas, automotive and energy continues to worsen, schools are just now
recognizing the demand for these positions. Educating America’s students for a technology-rich
world is imperative to the continued success of the nation.
“Today, most policymakers and industry leaders are united in their belief that the
United States faces a high-tech talent crisis. The belief has become a central theme in
discussions in Congress and the Executive Branch on immigration bills (and attending
policies on bringing in high-skill guest workers), on education and the causes of
economic stagnation domestically, and on the nation’s competitive position globally”
(Salzman, 2013, p. 58).
Industry needs to start compelling school officials now to promote STEM education to all
students in order to meet the increasing demand. Daneshy (2012) believes that industry will
need to increase their hiring by 5.5% each year to meet the demand for engineers. Most
importantly, people need to understand that either Mother Nature or an engineer creates
everything we see. From the energy that powers our homes to the vehicles we drive to the chairs
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we sit in at work, an engineer was involved. This sense of urgency will fuel the promotion of
STEM education to all students. “There is a critical shortage of engineers needed to solve the
many problems of the world including energy, resource shortages, water security, and climate
change” (Spurling, 2013, p. 69). As identified by Ogden (2014), an aging staff of engineers
intensifies this shortage and creates a skills gap. These senior engineers will retire and take their
knowledge and expertise with them. Traditionally, fresh-out-of-college American workers
would be trained by the more experienced engineers to take over their positions. Without this
pipeline of graduates to take over these positions, there will be a skills shortage. As explained by
Sagnier and Le Floch (2012), the skills shortage will be a prolonged issue that will impact the
industry for decades. They furthermore state that this issue will continue until corporations focus
their attention on managing their human resources. “Industry will employ significantly more
engineers with less experience in 15-20 years’ time; there is a real and irreversible risk of
knowledge loss” (Sagnier & Le Floch, 2012, p. 54). Even Steve Jobs, founder of Apple, argued
that he could not find enough engineers in the United States to support his operations and was
forced to outsource his employment to foreign countries (Jobs, 2011).
California STEM Programs
In order to meet the growing national demand for STEM-educated workers, several
programs were developed in California. The state has put together a task force to increase
STEM participation in schools and to promote STEM college degrees. The State Superintendent
of Public Instruction, Tom Torlakson, put together the STEM Task Force. According to this
Blueprint for STEM in California Public Education, “students learn to become problem solvers,
innovators, creators, and collaborators and go on to fill the critical pipeline of engineers,
scientists, and innovators so essential to the future of California and the nation” (Innovate, 2014,

19

p. 5). Some programs that have been designed to accomplish STEM education include
California Partnership Academies, California’s Career Technical Academies, Engineering is
Elementary (EiE), Linked Learning and Project Lead The Way (PLTW).
California Partnership Academies
California Partnership Academies (CPA) have been implemented in “high schools across
the state, with occupational education and skills development successfully offered in California’s
15 different industry sectors, including electronics, computer technology, alternative energy, and
space” (California Education Code , 1993). Although CPA has been successful in getting
students to graduation, they “served only 2 percent of California’s high school population in
grades 10-12” (ConnectEd, 2008, p. 4). “A critical component of CPAs are that academic and
career technical teachers are responsible for the same group of students over a three-year period,
such as tenth though twelfth grades” (Carnahan, 2012, p. 47). The focus of CPAs is improving
high-school graduation rates.
California Career Technical Education
California’s Career Technical Academies, also known as California Career Technical
Education (CTE), focuses on “career technical education that engages all students in a dynamic
and seamless learning experience resulting in their mastery of the career and academic
knowledge and skills necessary to become productive, contributing members of society” ("CTE
Framework," 2007, p. xi). CTE is an excellent program for filtering students into college and
careers. It does not focus only on STEM careers, but prepares students for college or career in
many different fields. CTE has a long history, beginning in 1776 when “The right to a free
public education for children was stressed early in the United States, as there was a need to
educate future leaders” (Association for Career & Technical Education, n.d., para. 2).
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As we entered the Industrial Revolution, a trained workforce was needed to enter these
new manufacturing jobs. CTE began to prepare these students for the workforce through highschool education. In the early 1900s, vocational education began educating students with handson, real-world learning. Today, CTE integrates rigorous academic curriculum with career
pathways that offer certifications and degrees. These include hospitality, marketing,
engineering, Industrial Technology (IT), manufacturing, agriculture, law, transportation, finance,
health and many other pathways. The goal of CTE is to meet the demands of employers to fill
high-skill and -wage jobs. CTE works with high schools and colleges to educate and train
students to be prepared for the workforce.
Engineering is Elementary
Engineering is Elementary (EiE) introduces engineering at the elementary level. Using
stories as a basis for problem-solving, “activities introduce the engineering foundation of design,
using science concepts as the students help the child solve the problem” (Ralston et al., 2013, p.
159). This program was built to create interest at the elementary level.
EiE is a project of the National Center for Technological Literacy (NCTL), which was
launched in 2004. “EiE serves children and educators in grades K-8 with research-based,
teacher-tested curriculum materials for schools and out-of-school time programs” (Engineering is
Elementary, n.d., para. 3). This program offers cross-disciplinary units to fit into K-8 science
classes. These lessons are hands-on, real-world curriculum that engages students in crossdisciplinary activities.
There are differencing opinions on the effectiveness of promoting engineering to
elementary-school students. In contrast to Ralston’s study, “A June 2010 study indicated that
students who completed the curriculum were significantly more likely than their peers to report
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interest in being an engineer” (Change The Equation, n.d., para. 11). There are more than 1
million students and 20,000 teachers in the United States that are using the EiE curriculum.
Linked Learning
Linked Learning, “is a proven approach that is transforming education for California
students by integrating rigorous academics with career-based learning and real world workplace
experiences” (http://www.linkedlearning.org, n.d., para. 1). One of the pathways of Linked
Learning is engineering. The program “exposes them to previously unimagined college and
career opportunities” but does not focus on encouraging students to pursue STEM college
degrees. “Linked Learning prepares students to graduate from high school and succeed in a full
range of postsecondary options, including two- or four-year colleges, certification programs,
apprenticeships, military service, or formal job training” (Los Angeles Unified School District,
n.d., para. 2). Furthermore, the program is relevant to the students who in turn are engaged in the
curriculum by choice. Students are not asking why they need to learn the curriculum, but rather
can see and understand the need for the knowledge.
Linked Learning believes in rigorous academics combined with technical training, workbased learning and a support system that meets the needs of the individual student
(http://www.linkedlearning.org, n.d.). The program allows students the flexibility to be prepared
for the job market, while pursuing a college degree or trade program. The principle behind
Linked Learning advocates that in order to earn a livable wage, students will need a
postsecondary education or certificate. This is a grades 9-12 program that connects students to
further educational opportunities after their high-school graduation. They partner with local
industries to provide work-based experiences so that students may be prepared to enter a career.
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Project Lead The Way
Project Lead The Way (PLTW), was launched in 1997 to promote Science, Technology,
Engineering and Mathematics (STEM) education, particularly engineering, to high-school
students. Project Lead The Way began in New York with 11 schools. Dick Blais and Richard
Liebich founded it. They have over 11,000 programs in over 9000 schools in all 50 states and
the District of Columbia. More than 2.4 million students are served by Project Lead The Way.
In addition, there are 60 affiliate universities that offer college credit and preferred enrollment
for students enrolled in these courses. “Often referred to by its acronym, PLTW is a rigorous
four-year program of honors-level math and science, plus engineering, cumulating in at least precalculus and advanced science classes, along with an intensive, hands-on collaborative
engineering project” (Cech, 2008, p. 39). In 2007, PLTW was introduced to middle-school
students, appropriately named Gateway. “Project Lead The Way (PLTW) was the model
engineering curriculum to address the nation’s technological workforce needs” (Werner, Kelley,
& Rogers, 2011, p. 138). These classes are hands-on, project-based courses that involve students
in the creation, innovation, and technology of engineering. Ralston (2013) believes that these
programs cannot be merely lecture or assign reading about engineering. Students must
experience the engineering process firsthand in order to truly appreciate the discipline.
In 2013, PLTW piloted the Launch program to meet the needs of the K-5 grade students.
In 2014, the program was officially offered to all schools interested in adding the STEM program
to their elementary schools. “What PLTW Launch does is tap into their (K-5th grade students)
exploratory nature, engage them in learning that feels like play, and encourage them to keep
discovering” (www.pltw.org, n.d.). Catching the students at this early age promotes student
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engagement in engineering, the design process, and hands-on activities. Students learn through
the PLTW teachers bringing lessons to life with real-world activities.
PLTW has partnered with the College Board, which is involved in the Advanced
Placement (AP) program. AP courses are rigorous courses that give students who pass the yearend course college credit. This partnership “creates college and career pathways in computer
science, engineering, and biomedical science for high-school students across the nation” (Cahill,
2016, p. 27). According to McMullin (2014), the PLTW curriculum “strengthens the pipeline
connection between secondary schools and universities” (McMullin & Reeve, 2014, p. 25).
PLTW has allowed students to pursue their interests in the STEM field, especially engineering.
This has created a school-to-college pipeline of future engineers.
These programs, because of their technology-rich and project-based platform, can be
costly to schools. “Because of the nature of PLTW classes, implementing the curriculum can
cost up to $95,000 per school” (Cech, 2008, p. 40). Nevertheless, the high cost of the program
pays off with students finding engineering interesting enough to pursue a college degree. “High
school graduates who participated in PLTW were nearly 3 times as likely to major in STEM, and
3 to 4 times more likely to study engineering, versus non-PLTW graduates” (www.pltw.org, n.d.,
130). Engineering universities, such as California State Polytechnic University, Pomona, have
reported increased enrollment of PLTW students in their programs.
PLTW is implemented in over 9000 schools in the United States. In California in the
2014-15 school year there were 5,722 students enrolled in the PLTW courses. Of those students,
1803 were female. In Los Angeles County, there were 3146 students enrolled in the PLTW
courses in the 2014-15 school year. Of those, 336 students were female. According to the
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Educational Results Partnership, only 59 of these females continued on to a STEM-related
degree in college after graduating high school.
Promoting STEM To Females
There have been many studies done on female students and the college degrees and
careers they have chosen. McCaslin (2015) found that female students who had a strong support
system of family and friends that encouraged and fostered STEM education were more likely to
pursue a college degree in engineering or technology. Equally important, she found that in the
STEM classroom, females felt it was acceptable to be intelligent in areas that are traditionally
regarded as male. In yet another study by Wiswall, Stiefel, Schwartz and Boccardo (2014), it
was found that high-school students perform better when enrolled in a STEM-based school.
“For females, while STEM schools might provide an opportunity to catch up with the
performance of males, they might also foster environments in which females feel out of place”
(Wiswall, Stiefel, Schwartz, & Boccardo, 2014, para. 2). This may deter females, even though
there has been a positive academic outcome for the high-school girls. Early exposure to STEM
has an influence on the direction these females will take when pursuing college degree choices.
“Rigorous math and science curricula in (STEM) high schools have a more positive impact on
the performance of females than males” (Wiswall et al., 2014, p. 95). Lawrence and Mancuso
suggest that there is a link between participating in STEM programs and interest in pursuing
STEM college degrees.
Reasons Women Chose Engineering Degrees
Not many women chose a career or degree in engineering or technology. Historically,
the thought of this nontraditional path has not been presented to women in childhood. These
types of college degrees are not in the front of the minds of most female students. And yet, there
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are females who do choose to go into engineering and technology, a traditionally maledominated field. Studies have been done on the reasons females choose these degrees. For
instance, Young (2014) found that female students chose engineering as a college degree because
they found enjoyment in the subject and were deeply interested in the course content. The
female students perceived themselves as intelligent and high-achieving individuals. Another
reason females choose engineering and technology is teacher encouragement. For example, “one
participant mentioned that one of her high school shop teachers made her aware of the artistic
sides to engineering, and that appealed to her, because she liked to draw” (Young, 2014, p. 111).
Most importantly, the student realized that engineering was much more creative and inventive
than she had originally perceived. Female students who are informed of college degree options
and course content can make knowledgeable decisions about their career paths.
A study by Di Bella and Crisp (2016) found evidence that women in engineering who
were exposed to counter-stereotypical experiences were more likely to stay in the field and were
happy with their career choice. “By tackling gender inequality in STEM fields from a new
perspective—that is, focusing on the benefits to the individual entering the domain—we can
create a more equitable society” (Di Bella & Crisp, 2016, p. 197). The top four reasons found in
a study of women who chose engineering as a degree were vocational self-efficacy, perceived
social support, valence of occupation and perceived opportunities (Aluede, Imahe, & Imahe,
2002). A more recent study found that female engineering undergraduates had high personality
traits of prudence, intellectual curiosity, and academic achievement (Haemmerlie &
Montgomery, 2012).
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Barriers for Females Choosing a Nontraditional College Degree
Female high-school seniors have more often than not chosen their college degrees based
on traditionally female choices. This has caused a deficit of women in areas of engineering and
technology, which adds to the shortage of engineers in America. “Underrepresentation of
women and ethnic minorities exacerbates this problem because the U.S. needs to take advantage
of all of its resources and human capital in order to remain competitive globally” (Wagstaff,
2014, p. 15). Furthermore, Wagstaff (2014) explains that it is imperative that females be
involved in STEM education and not discouraged from these career choices, so they may
contribute and expand the domestic workforce here in the United States. “Women, who are the
largest group that is underrepresented in STEM, account for about 50% of the population, but
only 19% of science and engineering fields” (Wagstaff, 2014, p. 11). Many of the reasons for
this are lack of self-efficacy in the fields of engineering, science, and math.
“Studies have also suggested that many STEM fields are still characterized by a chilly
climate that is unwelcoming to girls in high school and young women in college” (Bottia,
Stearns, Mickelson, Moller, & Valentino, 2015, p. 20). This study further states that a lack of
female teachers in STEM fields, or a low proportion of female teachers in these STEM classes in
high school, influences the girls to choose degrees in the humanities. These subtle and
unconscious gender biases deter females from areas of study that may be of interest to the girls.
Other studies have also shown that this trend of lack of female teachers in STEM may deter girls
from choosing a STEM degree. A study “discovered that girls who attend high schools with
more female math and science teachers are more likely to major in STEM fields” (Stearns et al.,
2016, p. 105).
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Similarly, another study suggests, “that stereotype threat is a fitting example of a social
barrier to science career development” (Deemer, Thoman, Chase, & Smith, 2014, p. 153). These
findings did admit that ongoing stereotype threat in class after class may adversely affect the
female’s decision to continue working in a STEM environment. In addition, the study reported
that women might be reluctant to report sexism, thus adding to the problem of gender
discrimination.
Female high-school students believe they are better in the social sciences and arts than in
the hard academia. “First, science identity is a very useful construct that can be used to further
examine science self-efficacy and STEM career intent. Based on this study’s findings, educators
and policymakers should seek ways to help foster student science identity. Second, efforts to
encourage girls in STEM have not been successful on a large scale and more strategies need to
be explored. Third, this study makes the case for continued involvement in informal science
experiences that provide students a chance to explore science at their own pace in a nonevaluative environment” (Wagstaff, 2014, p. 131). Universities as well as community colleges
have found that it is difficult to recruit females into the engineering degree programs along with
other nontraditionally female degree programs. Although the universities and colleges send
representatives to high schools to recruit and promote these programs, the interest is still minute.
Students do not see the connection between real life and classroom lessons in high school. This
barrier is significant because there is no connection between what is learned in high school and
future career possibilities. Females, in turn, do not pursue nontraditional careers due to the lack
of knowledge of these types of degrees (Wagstaff, 2014).
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Parent Perception Barriers
The research shows that parents’ guidance plays a significant role in a female student’s
college degree choice. “Children’s career interests are related with their parents’ careers when
the variables of gender, personality, general mental abilities and intelligence are controlled”
(Kurz, Yoder, & Ling, 2015, p. 229). Unfortunately, parents are not aware of the significance of
the PLTW curriculum and program their daughters are involved in at high school. They do not
believe the program will influence or affect who they will become in the future. Because of this
laissez-faire approach to PLTW, their daughters also pick up on this attitude and adopt their
parents’ belief systems. “In order for PLTW curriculum to expand, recruit, and educate more
students it is important for parents to understand what the PLTW engineering curriculum has to
offer their daughters” (Werner et al., 2011, p. 139). More parent involvement and understanding
of the value of the program could open up opportunities for their daughters. A study on parental
involvement found “an ongoing need for interventions to address adolescents’ perceived barriers
to STEM engagement and support their exploration of STEM opportunities” (Grossman &
Porche, 2014, p. 724). Many parents and students do not realize that most of the PLTW courses
have college credit when passed in high school with a B or better (Werner et al., 2011). More
research is needed in this area of parent perception and involvement. “Currently there is a lack
of data related to parents’ perceptions of high school engineering education (PLTW) and its
effect on their child’s career goals” (Werner et al., 2011, p. 140).
Teacher, Counselor and Staff Perceptions
Many teachers, counselors and other high-school staff believe that students who are not
interested in science and math will not do well in the engineering courses offered by PLTW.
“The supply of highly qualified scientists, technologists, engineers and mathematicians is
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perceived by governments globally as being vital in securing economic prosperity, but
somewhere along the line pupils are being switched off, and disengage with the study of science,
technology, engineering and mathematics beyond compulsory schooling” (Bell, 2016, p. 61).
Many teachers will shy away from these common core areas and push for material that is of
interest to the students. “High-school STEM teachers report their instruction was influenced by
students’ interests, family background, and prior academic achievement” (Nathan, Tran,
Atwood, Prevost, & Phelps, 2010, p. 1). Unfortunately, this does not expand the student’s mind
or promote nontraditional classes and degrees for female students, whose usual primary interests
are the academic arts, not sciences. “Comparisons between PLTW and non-PLTW teachers
revealed that non-PLTW teachers agreed more strongly that an engineer must demonstrate high
scholastic achievement in math and science whereas PLTW teachers were more likely to report
that science and math content was integrated into engineering activities” (Nathan et al., 2010, p.
1). Teachers who present non-biased curriculum to female students can expand the minds of
students, allowing them to be open to new careers and interests. Studies have found that the
teachers’ perceptions, knowledge, and understanding are linked to how much the student
understands and enjoys STEM (Bell, 2016).
Barriers for Women and Girls
Women are typically stereotyped and subtly directed to pursue more feminine careers.
This conscious or unconscious decision to induce females to choose more traditional college
degrees has persisted even through the feminist movement of the 1960s and 1970s. Few women
pursue engineering degrees in the USA. US News and World Report reported in 2013 that only
19% of women earned a degree in engineering. “Women are studying engineering in increasing
numbers in the Middle East, Asia and Africa… For example, more than 50 percent of
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engineering graduates in Kuwait are women” (Spurling, 2013, p. 70). According to Cadaret
(2015), women are severely underrepresented in the areas of math and engineering. This
discrimination against females continues today, 40 years after the feminist movement.
“Historically, parenthood has been used as a basis for discrimination against women in the
workplace and continues to raise barriers for women in demanding fields such as technology”
(Flair, 2015, para. 2).
Another issue that girls face in high school is stereotyping. Girls are exposed to
advertisements, television shows, movies, and social media that depict females typecast in
feminine roles. “Women who were exposed to the stereotypic commercials selected options for
educational/vocational interest that did not risk negative stereotypes” (Cadaret, 2015, p. 10). The
feminist movement made progress in promoting women and equal pay. However, it did not take
into account how society had ingrained the stereotype into females. Starting at an early age, girls
are given feminine toys to play with, while boys are given toys that promote mechanics and
engineering. It is difficult to erase years of propaganda that has been ingrained into our American
girls. “The feminist approach underscored the role that socialization plays in gender-bias toward
and beliefs about career choice for women” (Cadaret, 2015, p. 120). In the last 40 years, there
seems to have been a decline in interest in furthering the women’s movement and nontraditional
career choice. Changes since the early 1980s “have not been sufficient to alter strongly held and
seemingly functional beliefs about the basic social category of gender, where a variety of
psychological processes may be at work that lead to the continued maintenance of gender
stereotypes” (Haines, Deaux, & Lofaro, 2016, p. 360). Spurling (2013) indicated that the
number of women engineers has not changed during this time. It has stayed at an average of 3
women per 25 workers in engineering.
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Stereotyping of female ability starts in early education, where males are assumed to have
greater ability in the math and sciences while females are assumed to excel in the softer core
curriculum of English and history. Cadaret (2015) believes that this can be overcome beginning
with discussions amongst educators. Bringing school counselors in on the conversation will
assist in opening the minds of students to opportunities never presented to the female high-school
students. These barriers could be discussed with the students and a dialogue could start here.
Cadaret (2015) believes that developing options for female career choices and opening girls’
minds is something that is not happening today.
The lack of females in engineering may not be a conscious choice. “Most companies
have a voluntary policy to increase the percentage of women in leadership positions” (Sagnier &
Le Floch, 2012, p. 57) within the engineering field. These positions in engineering are also wellpaid. According to Cadaret (2015), the mean average wage for an engineer is more than $30,000
over the national average. These positions are predominantly male.
There are many barriers for girls choosing a nontraditional college degree. Working in an
all-male environment is one of the most daunting barriers girls face when making this decision.
“According to a new study, male-dominated workplaces can cause dangerously high levels of
anxiety in women” ("Being a ’token’ woman in a male-dominated office made me ill with
stress," 2015, p. 1). Many females are intimidated and lack the confidence to be what they
perceive as the only female in a male-dominated world. They are not too far off. “According to
the U.S. Bureau of Labor Statistics, slightly more than 5% of machinists and 15.6 percent of
chemical engineers are female” (Hutson, 2015, p. 15). According to Cherney & Campbell
(2001), there has been a shift in education to help meet the demand for STEM-educated workers.
However, females are severely underrepresented. College degrees chosen by female high-school
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seniors still seem to be more traditional. “Among first-year college students, women are much
less likely than men to say that they intend to major in STEM fields” (McCrea, 2011, p. 30).
A study of how to increase girls’ participation in STEM, performed by Cherney &
Campbell (2011), found that one of the barriers for females was mixed life priorities. Many
females tend to consider marriage, family, and future children in their decision-making process.
Many of the women felt that a career in STEM would be too demanding on their personal time
and had lower expectations of what they could accomplish in their careers than males did. This
misinformation is leading females away from higher-paying positions, thus leading to the
inequity of women in STEM. The Carl D. Perkins Act of 2006 promotes STEM education for all
and nontraditional college and career readiness for high-school students. STEM Equity has a
goal “to narrow the wage gap between men and women and to increase the quality and quantity
of STEM workers” (Hutson, 2015, p. 1).
Many unconscious biases exist within the educational system. The women’s movement
has come a long way, but is not nearly where it needs to be today. LaCosse, Sekaquaptewa, &
Bennett (2016) found that women in STEM fields who had career setbacks attributed them to
gender stereotyping. “Witnessing the negative treatment of other women in an STEM setting
may be a common cue, perhaps even more so when the negative treatment involves subtle,
nonverbal behaviors” (LaCosse, Sekaquaptewa, & Bennett, 2016, p. 395). The study concludes
that the stereotyping deters women from staying in or pursuing a STEM career. Gender-biased
stereotyping has caused indifference in the advancement of women, and has contributed to the
lack of women in the field.
“Because STEM career paths aren’t always perceived as natural for women, educators
don’t always push their female students to explore these educational areas. As a result, girls tend
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to lean toward liberal arts, humanities, and other nontechnical degrees, leaving noticeable gaps in
the STEM arena” (McCrea, 2011, p. 29).
Female occupational and college degree choice can be seen in Cherney & Campbell’s
(2011) study. They concluded that there are many issues that influence college degree choice in
females. Female high-school students are influenced by their friends, television, social media
and commercials as to what types of careers and college degrees are suitable for young women.
“Thus, it is not unexpected that differences in school environments would affect career aspiration
levels” (Cherney & Campbell, 2011, p. 715). High-school females are predisposed by their
educational environment. Role models for females are greatly needed in the area of STEM.
“The vast majority of these girls have no female role models to encourage them to pursue
science, technology, engineering, mathematics (STEM) careers” (Platz, 2012, p. 26).
Stereotyping of these female high-school students limits their options in college degrees
and career choices. Google Vice President Marissa Mayer (2011) understands the stereotypes
women face in these male-dominated college degrees and careers. She stated that women “don’t
want to become the stereotype of all-night coders, hackers with pasty skin.” Other stereotypes
have to do with women’s ability to perform as well as their male peers. “A common stereotype
regarding women is that they have poorer math skills compared to men, which is thought to
create lower scores on math skills tests” (Cherney & Campbell, 2011, p. 713). These erroneous
stereotypes in our education system deter females from gratifying college degrees. Hutson
(2015) pointed out that there needs to be more equity in STEM. More females graduating from
STEM degrees is beneficial to all. Hutson (2015) points out that these stereotypes are not just in
how teachers and counselors are presenting information; they can also be found in textbooks,
social media, and advertising. Cherney & Campbell (2011) agree with Hutson that females may
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be turned off to STEM college degrees due to this stereotyping. This bias has created a lack of
confidence in female students. They do not believe they can be on par with males, according to
McCrea (2011).
Social Barriers
Of the many social barriers that confront females, the top of the list is the desire to have
children. Wang and Degol (2013) found two main barriers that influence career choice for
women: family and occupation preference. “Women tend to remove themselves from intensive
STEM professions or switch to part-time work when they have children, given that their primary
caregiving responsibilities and maternity absences make it more difficult to work long hours and
achieve the same level of productivity as their male colleagues” (Wang & Degol, 2013, p. 310).
The daily strains of childcare, the financial burden of daycare and juggling time to meet family
expectations can deter women from lucrative STEM degrees. “The demands of family
responsibilities can be a significant barrier to enrolling and remaining in school for all student
parents but especially for women, who generally devote more time to care giving than men do”
(St. Rose & Hill, 2013, p. 23).
Stereotypes of gender differences also deter women. Common assumptions, such as the
notion that boys are better than girls in math and science, start at an early age and carry on
through adulthood. “Research suggests that differential parental beliefs, expectations, and
treatment of sons and daughters may promote a gender divide in math and science motivational
beliefs” (Wang & Degol, 2013, p. 335). According to St. Rose and Hill (2013), these beliefs
start at school. Girls are encouraged to pursue humanities degrees rather than STEM. Because
of this division of work interests in the K-12 setting, women tend to choose traditionally female
college degrees, choosing to work with women rather than in a male-dominated environment.
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“Gender segregation in the workforce is related to patterns that begin at school” (St. Rose & Hill,
2013, p. 33). This gender bias promotes the separation of traditionally male and traditionally
female career roles and interests. Furthermore, this discrimination negatively influences
females’ career aspirations. “These factors impact female motivations in various ways, by
influencing the beliefs and behaviors of parents, teachers, and peers as well as exerting influence
on youth themselves” (Wang & Degol, 2013, p. 323).
According to Wang & Degol, 2013, women in the workforce prefer to work with other
women and want jobs that can be flexible enough to allow them to meet the demands of family.
“Women report a greater propensity toward working with people and valuing jobs that are more
flexible and accommodating to their childrearing responsibilities” (Wang & Degol, 2013, p.
328). Often, women find STEM positions uninviting. There is scholarly “mounting anecdotal
evidence that points to a variety of precipitating factors such as lack of confidence, chilly
climate, and concerns for balancing work and family roles as reasons” (Fouad, Singh, Cappaert,
Chang, & Wan, 2015, p. 90). The females feel they are not understood and cannot perform the
same functions as males, such as lifting. Lifting, although usually not particularly strenuous, is
part of the engineering and design process and is just one example of the use of muscle needed to
perform many positions in engineering. Males in the profession believe that the females lack the
technical skills and experience to be successful in their STEM careers. This results in a lack of
support for females, causing attrition.
A study by Shapiro et al. (YEAR) found that gender roles were already in place by
middle school. These gender roles influence the college degree paths the girls choose. Girls and
boys learn what they should act like in their gender-defined roles. “These expectations help
define social roles—that is, expectations for appropriate gender role behavior, including
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expectations about careers and family roles” (Shapiro et al., 2015, p. 4). These social roles put
pressure on girls to conform to societal expectations.
Barriers for Women in College
Once a woman has chosen a STEM degree, she may encounter barriers in college as well.
These may prevent her from finishing her degree. Some of these barriers are student
background, limited funds, limited information, and demands on work and family time.
“Research findings suggest that the most significant reasons students drop out relate to low
academic preparation, college costs and limited financial aid, work and family responsibilities,
and institutional factors such as limited information and guidance and difficulty transferring to a
four-year institution” (Attwell, Heil, & Reisel, 2011). How well the K-12 experience has
prepared the student for college-level work is also a barrier to completion of a college degree.
“Students unprepared for college-level work are at risk for dropping out” (St. Rose & Hill, 2013,
p. 21). Students may have to take remedial courses in math and English that do not count toward
college credit. This causes an increase in time and expense. This increase can deter females
from continuing and finishing their degrees. “Unfortunately, many community college students
never complete their assigned courses in developmental education and drop out of school before
completing any college-level work” (St. Rose & Hill, 2013, p. 21).
Parents can also contribute to the barriers that girls face when choosing a STEM degree.
“Whether covert or overt, intentional or unintentional, it appears that parents communicate to
children gendered messages about activities, occupations, and beliefs and values” (Shapiro et al.,
2015, p. 5). These messages influence the girls’ college degree program choice and ultimately
their career choice.
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Supports for Women Choosing Engineering Degrees
The supports for females in STEM-related degrees such as engineering are limited.
However, there are three major supports: clubs and organizations, mentors, and encouraging
faculty. A school that has all three in place can help support women in their journey to an
engineering degree. One study on support for women in these types of degrees found that
equitable experiences are needed in the college classroom. Tan, Barton, Kang and O’Neill
(2013) stated, “If we are serious about supporting girls in science in both encouraging and
keeping girls in the STEM pipeline, it is incumbent upon us as science educators, researchers,
and teachers to rethink what we really mean by equitable experiences when considering science
education reform that supports girls” (Tan, Barton, Kang, & O’Neill, 2013, p. 1176). Women
who were enrolled in these colleges and universities that had equitable experiences were more
likely to graduate.
A study found that women did much better when they felt supported by a mentor.
“Mentor motivation is significantly more important for female students” (Kolmos, Mejlgaard,
Haase, & Holgaard, 2013, p. 353). Females found that having someone to talk to, and model
themselves after, encouraged them to finish college degrees. This social interaction from another
female fortified their confidence to persevere in college. Other supports offered to women can
be found online, such as MentorNet.org. “The e-mentoring program matches STEM students in
higher education with working professionals” (Smith-Barrow, 2015, para. 12). Female students
can find ways to stay in touch with mentors, even if their campus does not offer the program.
“Other support clubs in college include the Society of Women Engineers, the Computing
Research Association’s Committee on the Status of Women in Computing Research, or the
Association for Computing Machinery Council on Women in Computing, also known as ACM-
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W” (Smith-Barrow, 2015, para. 13). According to Pitman (2016), the Women in Engineering
Proactive Network, WEPAN, supports women in college and after college. Women enjoy this
type of support and welcome the amenable atmosphere it creates. A subsequent study found
“developing students’ sense of belonging and contributing to the academic mission of the
institution can play a critical role in student persistence” (Gansemer-Topf, Kollasch, & Sun,
2015, p. 21). Social interaction and mentorship are supports women find valuable in their
college careers. This support is often found in academic and social clubs on campus. “Colleges
often have clubs, professors and advisers who make students aware of the career options open to
certain majors, and these same people often support students as they work through challenging
classes” (Smith-Barrow, 2015, para. 7).
Having a good relationship with the faculty of the school is equally important and
supportive for females in engineering degrees. In contrast, another study found that support from
faculty was more important than clubs. “Marinating an academic climate in which female
students have interactions with faculty (academic integration), rather than interactions with
peers, contributes to academic success” (Kamphorst, Hofman, Jansen, & Terlouw, 2015, p. 206).
“The findings from this study show that female students in science majors benefited more than
their male counterparts from interacting with faculty outside of the classroom” (Gayles, 2014, p.
461).
These supports, although limited for women, do encourage and promote them to enter
engineering programs and attain their degrees. “Recruiting and supporting women and girls in
STEM careers requires strong commitment, leadership and coordinated efforts among educators,
lawmakers, women’s organizations and service providers”(Pollack, 2012, para. 2).
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Summary
The literature clearly shows there is a shortage of engineers in America. In addition,
there is a critical shortage of female engineers in the United States. Daneshy (2012) clearly
shows the skills shortage and believes that industry will need to increase their hiring each year.
It has been shown that the lack of a qualified and diversified engineering force is detrimental to
the advancement of technology in our country. Keeping up with our national security should be
of paramount concern to all citizens of the United States (Ogden, 2014). This dire shortage of
engineers could affect many industries such as energy, oil, gas, transportation, technology and
many other innovative businesses. The lack of a pipeline of graduates entering the engineering
field will cause shortages nationwide and a skill gap that will affect the industry for decades to
come (Field Aware, 2016).
Project Lead The Way (PLTW) is helping to bridge this gap (Cech, 2008). While this is
the case, few females have been interested in pursuing careers in the engineering field. Although
many studies have been conducted on females and STEM college degrees, there is no evidence
to support the notion that the PLTW program advocates for female high-school students to
pursue college degrees in engineering. The literature has shown that females, who perceive they
are not welcome in the engineering environment, are not prone to choose this type of college
degree (McCrea, 2011). Teachers and other adult role models who give positive reinforcement
to females about engineering careers and degrees impact these female students’ choices in their
educational plans.
Still, there are many barriers for females choosing nontraditional college degrees.
Although females make up approximately 50% of the workforce, their underrepresentation in the
engineering fields is blatant (Wagstaff, 2014). Female students do not see the connection
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between PLTW curriculum and real-life careers. Parents are often not aware of current career
opportunities for their daughters and thus help to discourage them from pursuing these types of
careers (Werner et al., 2011). Furthermore, unconscious gender biases amongst teachers and
staff at schools contributes to the decline in female enrollment in nontraditional college degrees.
The literature shows there is clearly a lack of female interest in engineering degrees, even after
successful completion of a Project Lead The Way program (Bell, 2016).
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CHAPTER III: METHODOLOGY
Overview
This chapter introduces the methodology employed in this mixed-methods study, which
identified and described the barriers and supports encountered by females in PLTW classes in
potentially pursuing a STEM college degree. It covers the purpose statement, research questions,
and design. The population and sample is also discussed in this chapter. Furthermore,
instrumentation, as well as data collection and analysis, is examined. For the purpose of this
research, a nontraditional female career is defined as: “A nontraditional occupation for women
is one in which women comprise 25 percent or less of total employment” (United States
Department of Labor, n.d., para. 1). According to a study conducted by the National Academies
of Science, Engineering and Medicine in 2012, 18.9% of males majored in engineering
worldwide, while only 3.9% of females majored in engineering (nationalacademies.org, n.d.,
Figure 2-16).
Purpose Statement
The purpose of this mixed-methods research study is to identify and describe the barriers
and supports that Project Lead The Way (PLTW) female students encounter when pursuing a
non-traditional STEM degree upon graduation from high school.
Research Questions
1. What barriers do female Project Lead The Way students encounter when pursuing a nontraditional female STEM college degree?
2. What supports do female Project Lead The Way students encounter when pursuing a nontraditional female STEM college degree?
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3. What lived experiences do female Project Lead The Way students describe as barriers
when pursuing a non-traditional female STEM college degree?
4. What lived experiences do female Project Lead The Way students describe as supports
when pursuing a non-traditional female STEM college degree?
Research Design
A mixed-method (qualitative-quantitative) research design was chosen for this study to
explore barriers and supports for female high-school seniors in PLTW, who are choosing a
college degree. A mixed-methods study “refers to a study that combines qualitative and
quantitative techniques and or data analysis within different phases of the research process”
(McMillan & Schumacher, 2010, p. 489). This method is appropriate due to the sequential and
concurrent combination of quantitative and qualitative methods in this study (Benkatesh, Brown,
& Bala, 2013). This mixed-methods research will involve a quantitative survey. It will be
followed by qualitative interviews. “An important advantage of mixed-methods studies is that
they can show the result (quantitative) and explain why it was obtained (qualitative)” (McMillan
& Schumacher, 2010, p. 25). Similarly, Roberts (2010) states that the results provide greater
breadth and depth to a study (2010, p. 145). The use of mixed methods allowed the researcher
the opportunity to examine and comprehend the motivations for females in PLTW classes and
college degree choices.
This mixed-methods study included quantitative survey data and qualitative open-ended
interviews. The two forms of data collection were merged to form a conclusion (Creswell,
2012). Mixed-methods research “can help develop rich insights into various phenomena of
interest that cannot be fully understood using only a quantitative or qualitative method”
(Benkatesh, Brown, & Bala, 2013, p. 21).
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The quantitative portion of the study completes a statistical analysis of the data obtained
to conclude results. Surveys were employed to understand the supports and barriers that females
who are taking a PLTW course encounter when choosing their college major. “Surveys are used
to learn about people’s attitudes, beliefs, values, demographics, behavior, opinions, habits,
desires, ideas, and other types of information” (McMillan & Schumacher 2010, p. 235). The
survey used was a 5-point Likert scale, 33-question survey. Students completed the survey in the
presence of a certificated teacher at their school.
The qualitative portion of the study was phenomenology. This study explored the
supports and barriers encountered by female high-school seniors in PLTW courses when
choosing a college degree. For example, “How does culture explain female high-school seniors’
perspectives and behaviors?” (Patton, 2015, p. 97).
The quantitative portion of the study was conducted via a hard-copy survey containing
closed-ended 5-point Likert-scale questions. The survey was administered to all 77 PLTW
female senior students in the Antelope Valley. The survey was administered to students in their
PLTW classes with their PLTW teacher present. The surveys were then collected from the
students and picked up by the researcher.
This design is best intended for the study because it will look at both statistical data and
qualitative interview data to form a conclusion. “Mixed method is chosen because of its strength
of drawing on both qualitative and quantitative research and minimizing the limitations of both
approaches” (Creswell, 2014, p. 218).
Method Rationale
The mixed-method design was chosen by the researcher to study the supports and barriers
senior female PLTW high-school students experience when choosing a STEM college degree.
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The researcher conducted the study across nine high schools within two districts located in the
Antelope Valley of Los Angeles County in the State of California.
There is a gap in the literature about how PLTW provides supports or barriers that female
students encounter when choosing a STEM college degree. The literature review explained how
females face supports and barriers in the STEM field and STEM education. However, there was
little data as to how the PLTW class may have influenced the female students.
Population
“A population is a group of elements or cases, whether individuals, objects, or events,
that conform to specific criteria and to which we intend to generalize the results of the research”
(McMillan & Schumacher, 2010, p. 129). The larger population was female high-school
students in the 12th grade who are enrolled in a PLTW course and going on to college. These
students are enrolled in engineering courses, which are nontraditional for females. “A
nontraditional occupation for women is one in which women comprise 25 percent or less of total
employment” (United States Department of Labor, n.d., para. 1). According to PLTW, only 20
percent of PLTW female students have gone on to earn a bachelor’s degree in engineering
(pltwwi.org). “According to the U.S. Bureau of Labor statistics, slightly more than 5% of
machinists and 15.6 percent of chemical engineers are female” (Hutson, 2015, p. 15). According
to Cherney & Campbell (2001), there has been a shift in education to help meet the demand for
STEM-educated workers. However, females are severely underrepresented. College degrees
chosen by female high-school seniors still seem to be more traditional. “Among first-year
college students, women are much less likely than men to say that they intend to major in STEM
fields” (McCrea, 2011, p. 30).
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This study looked at the population of students in public school in California. According
to the California Department of Education, there are approximately 6.2 million students
attending public school in the state. Of that number, there were 1,941,009 students attending a
public high school in the school year 2015-16. There were 944,410 female students attending
high school in California in that year, 492,835 students enrolled in the 12th grade (California
Department of Education Educational Demographics Unit, n.d.). Of this number, 238,948 were
female seniors.
In California in the 2014-15 school year, there were 5,722 students enrolled in the PLTW
courses. There were 1803 females enrolled in a Project Lead The Way (PLTW) course in the
state. For this study, the term population refers to individuals who are in the 12th grade, seniors,
whose gender is female and who are attending a public high school and taking a PLTW course.
Target Population
A target population is “often different from the list of elements from which the sample is
actually selected” (McMillan & Schumacher, 2010, p. 129). The target population defines the
population to which the findings of a survey were generalized (McMillan & Schumacher, 2010).
Since it is not feasible, due to time constraints, access restraints, and geography, to study large
groups, the researcher chose the population samples from within a larger group. The population
was narrowed geographically, focusing on the schools in California that offer PLTW. This
population was also too large and was further narrowed to the geographic region within the Los
Angeles County area referred to as the Antelope Valley. The population was narrowed to those
nine schools in this area, as this was accessible for the researcher within the time constraints
needed to complete the research.
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The criteria for the target population are female high-school seniors who have taken or
are enrolled in a PLTW course in Los Angeles County. Los Angeles County was chosen
because it resembles the student population of the state. In addition, Los Angeles County has the
largest concentration of engineering corporations and government entities in the state. The
opportunities for employment in engineering and technology are good in Los Angeles County.
Due to the importance of conducting personal interviews, a target population was selected that
was accessible to the researcher.
In Los Angeles County, according to the California Department of Education, there are
1.5 million students enrolled in a public school. Of that number, 486,096 were enrolled in a high
school in the 2015-16 school year. There were 236,771 female high-school students in Los
Angeles County in that year. According to the California Department of Education, in the 201516 school year, there were 121,303 students enrolled in the 12th grade in Los Angeles County.
Of those, 59,002 were female. In Los Angeles County, there are 98 high schools that offer
Project Lead The Way engineering programs and 1094 students enrolled in the PLTW courses in
the 12th grade. Across the 98 high schools in Los Angeles County offering Project Lead The
Way engineering programs during the year in question, 336 of those enrolled were 12th-grade
females. According to Creswell (2003), “The target population or ‘sampling frame’ is the actual
list of sampling units from which the sample is selected” (Creswell, 2003, p. 393). The target
population for this study considered the following:
•
•
•
•
•
•

Enrolled in the general education population.
Enrolled in a public high school in Los Angeles County.
Enrolled in the 12th grade and scheduled to graduate in 2017.
Female.
Planning to attend college.
Enrolled in a PLTW course.
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Sample
The sample is a group of participants in a study selected from the population from which
the researcher intends to generalize. According to McMillian and Schumacher (2010), a
sampling is selecting a “group of individuals from who data are collected” (McMillan &
Schumacher, 2010, p. 129). Similarly, Patton (2015) and Creswell (2003) defined a sample as a
subset of the target population representing the whole population. When a researcher chooses a
quantitative approach, the sample is often random. However, the sample population for this
study was criteria-based. The study used purposeful sampling for both the quantitative and
qualitative approaches. According to McMillan and Schumacher (2010), purposeful sampling is
when the researcher “selects a sample that is representative of the population or that includes
subjects with needed characteristics” (McMillan & Schumacher, 2010, p.138). In this study, “the
group of subjects or participants from whom the data are collected is referred to as the sample”
(McMillan & Schumacher, 2010, p. 129).
Within the Los Angeles County is the Antelope Valley. School districts within the
Antelope Valley, the Antelope Valley Union High School District and the Palmdale School
District, were chosen as the sample because it was accessible and convenient to the researcher. In
addition, the superintendents of both districts, the Antelope Valley Union High School District
and the Palmdale School District, provided approval and support for the research. Because the
researcher works in the Antelope Valley, travel to the various sites is convenient and cost- and
time-effective. The Antelope Valley is located in the northern part of Los Angeles County. It is
in the western Mojave Desert. Palmdale and Lancaster are the two largest cities within the
Antelope Valley. The main industry in the Antelope Valley is aerospace. U.S. Air Force Plant
42, Lockheed Martin, Boeing, Northrop Grumman, and Edwards Air Force Base, as well as the
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Mojave Air and Space Port, call the Antelope Valley home. The population as of 2015,
according to Suburban Statistics, is 448,432 (Suburban Statics, n.d.). The sample population will
be from the Antelope Valley. “The intent of the data gathering is different for the two databases:
quantitative data collection aims toward making generalizations to a population while qualitative
data collection seeks to develop an in-depth understanding from a few people” (Creswell, 2011,
p. 184). The results from the sample represent the larger target population (Creswell, 2011).
There are nine high schools in the Antelope Valley that offer PLTW courses. These nine
schools serve a total of 17,902 students, of which 8,772 are female. The senior classes are
comprised of 4,043 students, including 1,908 females. In this study, the sample can be
generalized to the population of Los Angeles County graduating females who have taken PLTW
courses.
In this study, the sample was comprised of 12th-grade female high-school seniors in the
Antelope Valley that are taking a Project Lead The Way engineering course. The schools
offering PLTW courses in the Antelope Valley are Littlerock High School, Knight High School,
Palmdale High School, The Palmdale Aerospace Academy, Quartz Hill High School, SOAR
Prep Academy, Lancaster High School, Antelope Valley High School, and Eastside High School.
The nine schools had an enrollment of 2052 students in PLTW courses, of which 526 were
female. Total enrollment in the 12th-grade PLTW courses in these schools was 363, with 93
being females.
The sample was comprised of female high-school seniors who attended these schools,
were enrolled in a PLTW course, and were scheduled to graduate in 2017. All 93 female 12thgrade students in the two school districts, The Antelope Valley Union High School District and
the Palmdale School District, who were enrolled in a PLTW course in high school, were asked to
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take the quantitative survey. Of those, 20 students were randomly chosen to participate in the
qualitative interview.
Purposive sampling is used. According to Patten, 2012, researchers use this method to
select individuals who are good resources of information (p. 51). This type of sampling allows
researchers to select subjects with certain characteristics. In this case, the characteristics are
female high-school seniors who are enrolled in a PLTW course and attend school in the Antelope
Valley. After the female students were identified as meeting the desired parameters, the final
students were placed on a prospective-participant list and assigned a unique identifying code to
be contacted for the research study. These codes were Student 101, Student 102, Student 103,
and so forth. The researcher was satisfied using the criteria, which set a requirement of
enrollment in the PLTW class and 12th grade. The researcher worked in collaboration with the
superintendent of the two districts and the principals of the nine high schools to obtain a list of
students. Female high-school students were interviewed one-on-one as well as surveyed. Data
was compiled and analyzed. All students provided assent as well as parental consent to
participate in the study.
Quantitative Sample Selection Process
Participants were chosen based on eligibility. The criteria for the sample selection were:
1) Female
2) Enrolled in a public high school within the Antelope Valley, Los Angeles County at
one of these schools:
a. Littlerock High School
b. Knight High School
c. Palmdale High school
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d. The Palmdale Aerospace Academy
e. Quartz Hill High School
f. SOAR Prep Academy
g. Lancaster High School
h. Antelope Valley High School
i. Eastside High School
3) Senior, scheduled to graduate in the 2016-17 school year
4) Currently enrolled in a PLTW course
All 93 students who met these criteria and were willing to participate were asked to
participate in the quantitative portion of this study. All potential participants were notified that
data responses would be kept confidential. Data was stored in locked electronic devices and file
cabinets.
Qualitative Sample Selection Process
Participants for the qualitative portion of the study were chosen using random selection.
“A good option is for the two samples to have different sizes, with the size of the qualitative
sample much smaller than the quantitative sample” (Creswell, 2011, p. 183). Fourteen
participants who met the criteria were purposively selected for the interview process. This
smaller qualitative sample gave the researcher “an in-depth exploration and a rigorous
examination of the topic” (Creswell, 2011, p. 183). The criteria for the sample selection were:
1) Female
2) Enrolled in a public high school within the Antelope Valley, Los Angeles County
3) Senior, scheduled to graduate in the 2016-17 school year
4) Currently enrolled in a PLTW course
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The list was divided into two divisions based on the student’s intent to major in college:
STEM degree or Non-STEM degree. This was determined by the survey questions. Students
were contacted by e-mail and phone and asked to participate in the study. The researcher
followed up with a phone call to the home of the student to ensure that both students and parents
would approve potential participation.
All potential participants were notified that all data responses would be kept confidential.
Data was stored in locked electronic devices and file cabinets. An advocate was present at all
qualitative interview sessions. The advocate’s role is to represent the student and they have the
power to terminate the interview if they perceive the student is not comfortable with the process.
Instrumentation
This study used both quantitative and qualitative methods. This mixed-methods study
combined a qualitative open-ended interview with a quantitative survey to acquire the
demographic data. In addition, the survey information gathered demographic information such as
age, number of Project Lead The Way courses taken, grade point average, and current school.
Two categories of data were gathered: the collection of data on supports for students in PLTW
and the collection of data on barriers to students in PLTW. This data presented the lived
experiences of female PLTW students who were pursuing a degree in STEM. The data revealed
what assisted females in making a choice to pursue a STEM degree as well as what obstacles
they had to overcome to pursue a degree in a STEM field.
The researcher designed the quantitative survey instrument based on a five-point Likert
scale for ease of deciphering data. The survey is built on the literature matrix, which supports
the questions that were used to analyze the variables of the study. The literature review is closely
linked to the survey questions. As stated in the literature review, “studies have also suggested
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that many STEM fields are still characterized by a chilly climate that is unwelcoming to girls in
high school and young women in college” (Bottia, Stearns, Mickelson, Moller, & Valentino,
2015, p. 20). This instrument looks at those barriers. Equally important are the supports, also
stated in the literature review. “By tackling gender inequality in STEM fields from a new
perspective—that is, focusing on the benefits to the individual entering the domain—we can
create a more equitable society” (Di Bella & Crisp, 2016, p. 197). Examining the need for
engineers, the barriers and supports that are presented to females while pursuing a degree in a
STEM-related area were investigated. The survey was administered in the PLTW classrooms
through a hard copy with the PLTW teacher present.
For the quantitative portion of the study, a 33-question, information-gathering, five-point
Likert-scale survey was used to measure the students’ perceived supports and barriers in the
PLTW courses. There were four additional questions that collected information about the
student on the first page of the survey. The quantitative questions were sent out in a survey form.
Questions on the survey can be found in appendix A.
The qualitative portion was based on one-on-one interviews with the participants.
“Interviews in qualitative studies are essentially oral questionnaires” (McMillan & Schumacher,
2010, p. 205). These interviews provide in-depth viewpoints on the subject. According to
Patton (2015), the information from a smaller group of people can provide information-rich data.
Qualitative interviews were performed one-on-one with an advocate for the interviewee
present. Data was collected through interviews with 14 students from the high schools in the
Antelope Valley. The interviews were audio-recorded and the researcher took notes so the data
could be analyzed later. “Size differential is not a problem because the intent of the data
gathering is different for the two databases: quantitative data collection aims toward making
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generalizations to a population while qualitative data collection seeks to develop an in-depth
understanding from a few people” (Creswell, 2011, p. 184). These questions can be found in
Appendix B.
Validity
“In the context of research design, the term validity means the degree to which scientific
explanations of phenomena match reality” (McMillan & Schumacher, 2010, p. 104). According
to Creswell (2011), validity in mixed-methods research is of paramount importance in combining
and merging the data to make a conclusion. Creswell defines validity “as employing strategies
that address potential issues in data collection, data analysis and the interpretations that might
compromise the merging or connecting of the quantitative and qualitative strands of the study
and the conclusions drawn from the combination” (Creswell, 2011, p. 239). “Validity is the
degree to which your instrument truly measures what it purports to measure” (Roberts, 2010, p.
151). For this study, the researcher developed the instrument. According to Roberts (2010), if a
researcher is unable to find an existing instrument, it is acceptable to create one’s own.
“The reliability of scores needs to be established before assessments of their validity can
be addressed” (Creswell, 2011, p. 211). For the results of surveys, interviews and tests, validity
refers to the accuracy of measurement. “Checking for validity means assessing whether the
information obtained through the qualitative data collection is accurate” (Creswell, 2011, p. 211).
According to Roberts (2010), it is important that all items were aligned with the research
questions to ensure coverage of all variables in the instrument. The researcher used a matrix that
ensured the alignment of research questions and variables with questionnaire items.
In this study, threat to the data collection was minimized by ensuring that the
quantitative and qualitative samples were drawn from the same population. Merging the data
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and looking for themes and topics ensured data-analysis validity. Due to the researcher being the
instrument in a qualitative study, Pezalla, Pettigrew and Miller-Day (2012) contended that the
unique personalities, characteristics, and interview techniques of the researcher might influence
how the data is collected. As a result, the study may contain some biases based on how the
researcher influenced the interviewee during the qualitative interview sessions (Pezalla,
Pettigrew, & Miller-Day, 2012). For this study, the researcher was employed at The Palmdale
Aerospace Academy in the position of Assistant Headmaster, a former PLTW teacher, and
female. As a result, the researcher may have introduced bias to the study based on personal
experiences and position.
“Quantitative reliability means that scores received from participants are consistent and
stable over time” (Creswell, 2011, p. 211). Statistical reliability of the scores was assessed by
peer review. Two administrators who have experience in research examined the data for
evidence of themes to ensure all data was reliable.
The researcher looked for evidence of content validity. Content validity is “how judges
assess whether the items or questions are representative of possible items” (Creswell, 2011, p.
210). The researcher designed the study to ensure the elements of the instrument were
measuring the research questions in a manner sufficient to give quality data. In this study, the
researcher was the instrument. The researcher addressed the limitation by administering the
mock interviews with an observer present. The observer and the researcher addressed issues
such as delivery, pacing, and body language. This procedure helped validate the interview skills
of the researcher.
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Reliability
“Reliability is the degree to which your instrument consistently measures something from
one time to another” (Roberts, 2010, p. 151). For this study, there was inter-rater reliability,
which is “a check on the consistency between raters or between a rater and an expert” (Roberts,
2010, p. 152). The researcher asked the same question in the same way of all participants.
According to Patton (2015), this is the preferred interviewing approach to obtain validity and
reliability. Inter-rater reliability gives the researcher the ability to come to the same conclusions
as another researcher when the questions are asked in a similar manner. The researcher worked
with another person to ensure inter-rater reliability. This person has a doctorate and is familiar
with research and the dissertation process. Separately, they looked for themes and coded the
data. Together, they compared their results to ensure rich data collection. Validation across
raters increases the reliability of the results.
Field Testing
A field test was performed to ensure reliability of the instrument. The instrument was a
33-question, hard copy, information-gathering and five-point Likert scale with multiple-choice
answers. Ten students who were enrolled in a PLTW course were surveyed in January 2017.
The PLTW teacher gave the survey to the female students. The survey was given in hard-copy
form to the students in their science class. The teacher and the researcher were present during
the time it took for the students to answer the survey questions. The teacher oversaw the
students as they took the survey. No names were required on the survey, making it anonymous.
The researcher tallied results. The researcher tested for reliability by agreement of two persons
who rated the survey. Agreement “is established by determining the extent to which two or more
persons agree about what they have seen, heard, or rated” (McMillan & Schumacher, 2010, p.
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182). The researchers discussed and came to agreement on the results. Revisions were made to
the survey to gather richer data.
The qualitative portion of the research was field-tested in January 2017. Interviews were
conducted with three females from The Palmdale Aerospace Academy. When piloting
qualitative research, the researcher is known as the instrument (Patten, 2012). The survey was
revised to obtain more in-depth data.
Data Collection
Brandman University Institutional Review Board (IRB) approval was obtained prior to
the collection of any data of this study (Appendix D). The National Institutes of Health (NIH)
certification (Appendix E) in protecting human research participants was also obtained.
Informed consents (Appendix F and G) were obtained from the parents and the students prior to
interviews or surveys being administered. The consent form was given to the students who had
parents or guardians sign the form. The form was returned to the researcher and verified that
both the minor and the parent/guardian signatures were present. This included parental and
participant informed consent and assent. The consent agreement promoted the assurance that
ethical values are upheld. “To obtain informed consent, researchers inform the participants of
the general purpose of the research, what will be done to them during the research, what the
potential benefit to them and others might be, what the potential for harm to them might be, and
the fact that they may withdraw at any time without penalty, even midstream” (Patten, 2012, p.
25). Quantitative data was gathered first, followed by qualitative interviews. All data was stored
in a locked file cabinet or a locked electronic device. Students were provided an advocate to be
with them. The advocate’s role is to represent the student, and they have the power to terminate
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the interview if they perceive the student is not comfortable with the process. The advocate was
there to answer any questions the students had and to ensure students understood their rights.
All participants have a right to privacy and confidentiality. They also have the right to
know why the data is being collected and for what purpose. According to Patten (2012), all data
collected on participants needs to be kept confidential (Patten, 2012). All information collected
will protect the identities of the individuals participating in the study.
Data Analysis
This study used a mixed method of qualitative and quantitative data analysis. The
qualitative data was obtained through face-to-face interviews with participants. The quantitative
data was collected through a hard-copy survey administered in the classroom. The qualitative
data was transcribed first, followed by the one-on-one qualitative interview. Upon completion of
both methods of data collection, the researcher examined the data to conclude the findings of the
study.
Quantitative Data Analysis
The quantitative data analysis used the single-sample t-test. “The single-sample t-test is
used to either describe the nature of the population confidence intervals or compare the group
mean to a specified value” (McMillan & Schumacher, 2010, p. 300). The survey results were put
into an Excel spreadsheet, where the data was analyzed. The analysis of the data provided the
researcher with the mean supports and barriers that females taking a PLTW course face when
choosing a college degree.
Descriptive statistics allowed the researcher to summarize and organize the transcripts.
“Descriptive statistics transform a set of numbers or observations into indices that describe or
characterize the data” (McMillan & Schumacher, 2010, p. 149).
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The measure of central tendency is the mean, median, and mode information of the data.
The mean refers to the average of a set of numbers. The median is the middle number when the
data is put in numerical order. The mode is the number that occurs the most often in the data set.
“Each provides a numerical index of the typical score of a distribution” (McMillan &
Schumacher, 2010, p. 157).
Standard deviation was used to inform the researcher as to the percentage of data that fell
within the each deviation. “Standard deviation is a numerical index that indicates the average
variability of the scores” (McMillan & Schumacher, 2010, p. 161) or the average distance from
the mean. “Measures of variability shows how spread out the distribution of scores is from the
mean of the distribution, how much, on average, scores differ from the mean, or how different
scores are from each other” (McMillan & Schumacher, 2010, p. 160). Measures of variability
presented the researcher with the spread, or how far apart the responses were from the mean.
This allowed the researcher to look at where the majority of the responses remain and whether
the data had a small or large standard deviation.
Qualitative Data Analysis
“Qualitative analysis is a relatively systematic process of coding, categorizing, and
interpreting data to provide explanations of a single phenomenon of interest” (McMillan &
Schumacher, 2010, p. 367). The researcher analyzed the data, which was obtained from
interviews. Data was analyzed and coded, looking for patterns and trends. Patton (2015) states
that the raw data, or transcripts of the interviews need to be broken down into topics or
categories. “Developing some manageable classification or coding scheme is the first step of
analysis” (Patton, 2015, p. 553). The codes were refined as the data was processed. Individual
interviews were audio-recorded and the researcher took notes. The audio was then transcribed to
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textual data. The researcher typed up the recorded transcripts and data was coded to identify
themes and patterns. The codes were emergent codes. These were the concepts and themes that
arose from the data as the researcher found the major patterns in the data. The codes were
scanned for frequency and the data was uploaded to NVivo software. Inter-coder reliability was
used to ensure measurement consistency and reliability. Inter-coder reliability is the use of two
or more individuals who independently code and agree on the coding of the data collected. Each
individual reviewed the data separately. Each individual assigned codes to the data. The two
individuals conferred and agreed on the categories based on themes that emerged. The data was
organized into categories based on themes that emerged. The researcher used the codes, themes,
and frequencies to analyze the data to understand the barriers and supports females in PLTW
classes encounter when choosing a STEM college degree. The data was then coded and
categorized according to theme separately by the researcher of this study and one researcher to
ensure validity. The other researcher has a doctoral degree, is in the education field, and is
experienced with coding and categorizing.
Limitations
The limitations of this study included the population and sample size. Data from this
study provided insights that may be generalized to other females in the nation who are taking
Project Lead The Way courses. Since 12th-grade female students who were planning a college
degree were studied, the results may be generalized to this population. Due to time and access
constraints, the researcher limited the sample to nine schools that offered Project Lead The Way
courses. The researcher could not assure full sincerity on the survey on the parts of the
participants. At the time of the survey, the researcher was the Assistant Headmaster at The
Palmdale Aerospace Academy, one of the nine schools used in the data collection. This may
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have influenced the students’ ratings, either negatively or positively, due to the perception of
authority. The population was limited to Los Angeles County, and the sample was limited to
schools within the Antelope Valley. As noted in Chapter 2, this area is one of the largest
engineering employment areas in the State, possibly influencing the survey and interview ratings
either negatively or positively due to the high involvement of industry at the high-school level.
Thus, the delimiting variables may be generalized to other areas in the country that have similar
opportunities.
The study used purposeful sampling that was limited to 93 participants. In this mixedmethods study, the researcher was the instrument for the qualitative portion of the data
collection, therefore impacting the results. The unconscious biases of the researcher, including
the fact that she is a former PLTW teacher and female, may have prevented the collection of
information-rich data in interviewing participants for the qualitative portion of the study.
Summary
This mixed-methods study was intended to add to the field of literature and provide
information on how PLTW affects the college degree decisions of female students. The
methodology allows the researcher to identify the barriers and supports that females experience
in the program. In addition, the chapter looked at the population, sample, and instrument used to
perform the data collection and analysis.
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CHAPTER IV: RESEARCH, DATA, COLLECTION, AND FINDINGS
Overview
A lack of females pursuing STEM college degrees is a serious issue facing our country.
According to the Higher Education Research Institute, only 1.6% of females were awarded an
engineering degree in 2013 in America (nationalacademiesorg, n.d., figure 2-11). “The creation
of a robust K-12 science, technology, engineering and math (STEM) pipeline has been widely
identified as critical to the future of American global competitiveness” (Ralston, Hieb, & Rivoli,
2013, p. 156). Identifying the barriers these females face when choosing a college degree is
essential to maintaining our competitive position in this country.
Project Lead The Way (PLTW) is a program that is designed to direct students into
STEM college degrees. “High school graduates who participated in PLTW were nearly three
times as likely to major in STEM, and three to four times more likely to study engineering”
(pltw.org). However, this program has not been successful with female high-school students.
According to True Outcomes Annual Assessment Report, only 15% of PLTW females are
pursuing engineering degrees. Enrollment of females in the PLTW courses is low. Many
schools, such as Quartz Hill High School (QHHS), report that only a small percentage, 1.5%, of
the school population is female and attending PLTW courses (www.qhhs.org).
The purpose of this mixed-methods study was to examine the barriers and supports that
female high-school Project Lead The Way (PLTW) students experience when choosing a college
STEM degree. This study took place in Los Angeles County, California. Chapter IV of this
study reviews the purpose and research questions, methodology, population, sample, and the
analysis of the quantitative and qualitative data collected.
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Purpose Statement
The purpose of this mixed-methods research study is to identify and describe the barriers
and supports that Project Lead The Way (PLTW) female students encounter when pursuing a
non-traditional female STEM degree upon graduation from high school.
Research Questions
1. What barriers do Project Lead The Way female students encounter when pursuing a nontraditional female STEM college degree?
2. What supports do Project Lead The Way female students encounter when pursuing a nontraditional female STEM college degree?
3. What lived experiences do Project Lead The Way female students describe as barriers
when pursuing a non-traditional female STEM college degree?
4. What lived experiences do Project Lead The Way female students describe as supports
when pursuing a non-traditional female STEM college degree?
Research Methods and Data Collection Procedures
Mixed-methods was chosen for this phenomenological study to explore the lived
experiences of female high-school students in the 12th grade who have completed a PLTW
course and have chosen to pursue a college degree. This design is best for the study because it
looked at both statistical data and compiled qualitative interview data to form a conclusion.
“Mixed method is chosen because of its strength of drawing on both qualitative and quantitative
research and minimizing the limitations of both approaches” (Creswell, 2014, p. 218).
Brandman University Institutional Review Board (IRB) approval was obtained prior to
the collection of any data for this study (Appendix D). National Institutes of Health (NIH)
(Appendix E) certification on protecting human research participants was also obtained.
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Informed consents (Appendix F and G) were obtained from parents and students prior to
interviews or surveys being administered. The consent form was given to the students, who had
parents or guardians sign the form. The form was returned to the researcher and verified that
both the minor and the parent/guardian signatures were present. This included parental and
participant informed consent and assent. The consent agreement promoted the assurance that
ethical values are held. “To obtain informed consent, researchers inform the participants of the
general purpose of the research, what will be done to them during the research, what the potential
benefit to them and others might be, what the potential for harm to them might be, and the fact
that they may withdraw at any time without penalty, even midstream” (Patten, 2012, p. 25).
Quantitative data was gathered first, followed by qualitative interviews. All data was stored in a
locked file cabinet or a locked electronic device. Students were provided an advocate to be with
them. The advocate’s role is to represent the student and they have the power to terminate the
interview if they perceive the student is not comfortable with the process. The advocate was
there to answer any questions the students had and ensure students understood their rights.
All participants have a right to privacy and confidentiality. They also have the right to
know why the data is being collected and for what purpose. According to Patten (2012), all data
collected on participants need to be kept confidential (Patten, 2012). All information collected
will protect the identities of the individuals participating in the study.
The mixed-method design was chosen by the researcher to study the support and barriers
senior female PLTW high-school students encounter when choosing a STEM college degree.
The researcher conducted the study across nine high schools within two districts located in the
Antelope Valley of Los Angeles County in the State of California.

64

Field Testing
The instrument was a 33-question, hard-copy, information-gathering and five-point
Likert scale with multiple-choice answers. A survey was given and field-tested to ensure
reliability of the instrument. Ten students who were enrolled in a PLTW course were surveyed
in January 2017. The PLTW teacher gave the survey to the female students. The survey was
given in a hard-copy form to the students while in their science class. The teacher and the
researcher were present during the time it took for the students to answer the survey questions.
The teacher oversaw the students as they took the survey. No names were required on the
survey, making it anonymous. The researcher tallied results. The researcher tested for reliability
by agreement of two persons who rated the survey. Agreement “is established by determining
the extent to which two or more persons agree about what they have seen, heard, or rated”
(McMillan & Schumacher, 2010, p. 182). The researchers discussed and came to agreement on
the results. Revisions were made to the survey to gather richer data.
The qualitative portion of the research was field-tested in January 2017. Interviews were
conducted with three females from The Palmdale Aerospace Academy. When piloting
qualitative research, the researcher is known as the instrument (Patten, 2012). The survey was
revised to obtain more in-depth data.
Population
This study looked at the population of students in public school in California. According
to the California Department of Education, there are approximately 6.2 million students
attending public school in the State. Of that number there were 1,941,009 million students
attending a public high school in the school year 2015-16. There are 944,410 million female
students attending high school in California. In California, there were 492,835 students enrolled
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in the 12th grade in the 2015-16 school year (California Department of Education Educational
Demographics Unit, n.d.). Of this number, 238,948 were female seniors in high school.
In California in the 2014-15 school year, there were 5,722 students enrolled in the PLTW
courses. There were 1,803 females who are enrolled in a Project Lead The Way (PLTW) course
in the state. For this study, population refers to individuals that are in the 12th grade, seniors, and
whose gender is female and who are attending a public high school and taking a PLTW course.
Within Los Angeles County is the Antelope Valley. School districts within the Antelope
Valley, the Antelope Valley Union High School District and the Palmdale School District, were
chosen as the sample because it was accessible and convenient to the researcher. In addition, the
superintendents of both districts, the Antelope Valley Union High School District and the
Palmdale School District, provided approval and support for the research. Because the
researcher works in the Antelope Valley, travel to the various sites is convenient and cost- and
time-effective.
There are nine high schools in the Antelope Valley that offer PLTW courses. These nine
schools serve a total of 17,902 students, of which 8,772 are female. The senior classes are
comprised of 4043 students. There are 1908 females who are seniors. In this study, the sample
can be generalized to the population of Los Angeles County graduating females who have taken
PLTW courses.
Sample
In this study, the sample was comprised of 12th-grade female high-school seniors in the
Antelope Valley that are taking a Project Lead The Way engineering course. These schools are
Littlerock High School, Knight High School, Palmdale High School, The Palmdale Aerospace
academy, Quartz Hill High School, SOAR Prep Academy, Lancaster High School, Antelope
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Valley High School, and Eastside High School. The nine schools had an enrollment of 2052
students in PLTW courses, of which 526 were female. Total enrollment in the 12th-grade PLTW
courses in these schools was 363, with 93 being females.
The sample was comprised of female high-school seniors who attended these schools,
were enrolled in a PLTW course, and were scheduled to graduate in 2017. All 93 female 12th grade students in the two school districts, The Antelope Valley Union High School District and
the Palmdale School District, who were enrolled in a PLTW course in high school, were
requested to take the quantitative survey. Of those, 20 students were randomly chosen to
participate in the qualitative interview.
The sample for this study included 77 female subjects from the high schools in the
Antelope Valley where were enrolled in a PLTW course and a senior. A total of 93 students
were identified that met these criteria. There were 6 students who declined to participate in the
study and 10 students who were unavailable to take the survey.
Purposive sampling is used. This type of sampling allows researchers to select subjects
with certain characteristics. In this case, the characteristics are female high-school seniors who
are enrolled in a PLTW course and attend school in the Antelope Valley. After the female
students were identified as meeting the desired parameters, the final students were placed on a
prospective-participant list and assigned a unique identifying code to be contacted for the
research study. These codes were Student 1001, Student 1002, Student 1003, and so forth. The
researcher was satisfied using the criteria, which set a requirement of enrollment in the PLTW
class, female, and in the 12th grade.
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Table 1
Demographics
Average # of PLTW
Classes Taken
1.6

High School
Quartz Hill High School

Number of
Participants
17

Average
GPA
3.2

2

Lancaster High School

1

4.0

2.5

Palmdale High School

17

2.8

4

The Palmdale Aerospace Academy

42

2.9

3.1

All Students Combined

77

2.95

Demographic Data
All subjects in the sample population are female, enrolled in a PLTW course and are
enrolled in the 12th grade. All students have plans to attend college. Students were between the
ages of 17 and 18 years old at the time of the survey. At Lancaster High School there was only
one female enrolled in the PLTW class who was a senior.
Presentation and Analysis of Data
Quantitative Research Data
This research was designed to identify supports and barriers that female PLTW seniors
encounter when choosing a college degree. The quantitative survey was given to the students
before gathering the qualitative data. Quantitative data is divided into two of the four research
questions, Research Question 1 and Research Question 2. Research Question 1 was: What
barriers do Project Lead The Way female students encounter when pursuing a non-traditional
female STEM college degree? Research Question 2 was: What supports do Project Lead The
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Way female students encounter when pursuing a non-traditional female STEM college degree?
The following is the quantitative data collected to answer the research questions.
Research Question 1
Research Question 1 was: What barriers do Project Lead The Way female students
encounter when pursuing a non-traditional female STEM college degree? In this question,
barriers that PLTW female seniors encountered were investigated. In analyzing data collected
from the surveys, a two-tailed t test was used to compare the agree and disagree answers. The pvalue is used to determine statistical significance and to reject the null hypothesis. A p-value of
less than 0.5 indicates statistical significance and rejection of the null hypothesis. Table 2
displays the results of the t-tests to determine the probability that there is a significant difference
between the means of the data collected.
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Table 2
Survey Items of Individual Scaled Scores for Supports and Barriers Survey (N = 77)
Survey Item

% Agree

Unsure/
no
answer

% Disagree

T-test

1. I plan to pursue a college degree
in Science, Technology,
Engineering, or Math (STEM).
4. A STEM college degree may
interfere with my plans for having a
family.
5. A barrier for me is my spatial
skills. (Skills that help me
understand, reason, and remember
how objects relate to each other in a
space or area).
6. I am not interested in technology.

53%

22%

25%

0.360791025

11%

37%

52%

0.242237883

17%

38%

45%

0.289583424

13%

14%

73%

0.261095174

7. A barrier for me is people who
hold negative opinions of women in
masculine positions.
8. A barrier for me is having
encountered negative stereotypes
and biases in the PLTW classes.
10. I believe I am less likely to
succeed in a STEM degree, than in
another area of study.
11. I have low self-confidence in the
area of STEM.
13. I question whether or not I
belong in a STEM college degree
program.

50%

16%

34%

0.295167235

30%

20%

50%

0.287276871

18%

13%

69%

0.20352285

25%

17%

58%

0.308998085

29%

20%

51%

0.348581509

16%

25%

60%

0.23013148

22%

21%

57%

0.14995259

8%

18%

74%

0.149952592

14%

18%

67%

0.242237883

20%

21%

59%

0.311916522

18%

27%

55%

0.21198459

45%

17%

38%

0.447431543

14. I have experienced biases that
have negatively affected my view of
a STEM college degree in the
PLTW class.
15. Engineering degrees are unusual
college majors for females.
16. If I pursue a STEM college
degree, people will think negatively
of me because of stereotypes that
STEM professionals are unable to
effectively work with others.
17. Projects in the PLTW course
seem to be gender biased.
18. Females and males do not
achieve equally in the PLTW
course.
30. Stereotyping of females hinders
my performance in PLTW
32. I do not have female role
models that encourage me to pursue
a STEM college degree.
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Survey Question 1
Survey question 1 was: I plan to pursue a college degree in STEM. The majority of the
participants agree they will be pursuing a college degree in a STEM-related field. The
respondents answered in the positive, with 38% strongly agreeing and 16% agreeing. This
suggests that students enrolled in the PLTW courses should start their education while in high
school. It also suggests that in spite of being in a STEM program promoting their interest in
science and math, a large percentage are not convinced that it is a career they want to pursue.
Survey Question 4
Survey question 4 was: A STEM college degree may interfere with my plans for having a
family. The majority of the participants disagree that having a family will interfere with their
college education. The respondents answered in the negative with 30% disagreeing and 22%
strongly disagreeing. It is interesting to note that participants did not take into consideration that
having children would interfere in their careers. Furthermore, “Historically, parenthood has been
used as a basis for discriminating against women in the workplace and continues to raise barriers
for women in demanding fields, such as technology” (Flair, 2015, p.1). Yet these participants
believe it will not be an issue for them in college or beyond in their careers.
Survey Question 5
Survey question 5 was: A barrier for me is my spatial skills. The majority of the
participants answered unsure on this question. Of the participants, 38% choose unsure. Of the
participants, 33% disagreed and 12% strongly disagreed. The results of this question suggest
that participants may not understand what spatial skills were or how they related to engineering
courses.
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Survey Question 6
Survey question 6 was: I am not interested in technology. Only 13% of the respondents
agreed with this question. This suggests that participants are very interested in technology,
computers, and software.
Survey Question 7
Survey question 7 was: A barrier for me is people who hold negative opinions of women
in masculine positions. The majority of the participants agree that people hold negative opinions
of women in male roles. The respondents answered in the positive with 17% strongly agreeing
and 33% agreeing. It is interesting to note that participants did feel negative judgment from
society. As stated by Bottia, Stearns, Mickelson, Moller and Valentino (2015), there is a chilly
climate that is unwelcoming for females in the engineering programs in colleges. This suggests
that participants still face these obstacles in college.
Survey Question 8
Survey question 8 was: A barrier for me is having encountered negative stereotypes and
biases in the PLTW classes. The majority of the participants disagree with the statement that
there are negative stereotypes and biases. The respondents answered in the negative, with 33%
disagreeing and 16% strongly disagreeing. In contrast with survey question 7, it is interesting to
note that although participants felt there were negative opinions about women in male roles, they
felt that the PLTW classroom was free of these biases. Students felt accepted and safe in their
PLTW courses.
Survey Question 10
Survey question 10 was: I believe I am less likely to succeed in a STEM degree than in
another area of study. The majority of the participants disagrees and believes they can be
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successful in a STEM college degree. The respondents answered in the negative with 44%
disagreeing and 25% strongly disagreeing. This implies that participants felt well-prepared to
pursue a STEM degree after taking the PLTW course. The course built the confidence level of
the participants.
Survey Question 11
Survey question 11 was: I have low self-confidence in the area of STEM. The majority
of the participants disagree that they have low self-confidence in math, science, technology and
engineering. The respondents answered in the negative with 42% disagreeing and 16% strongly
disagreeing. This survey question confirms survey question number 10. Participants are
confident in the area of STEM. It suggests the PLTW class builds confidence in the participants
in the area of STEM.
Survey Question 13
Survey question 13 was: I question whether or not I belong in a STEM college degree
program. The majority of the participants believe they do belong in a STEM college degree
program. The respondents answered in the negative with 37% disagreeing and 14% strongly
disagreeing. This suggests that the participants felt that the PLTW course gave them the
education to begin a college degree in a STEM field.
Survey Question 14
Survey question 14 was: I have experienced biases that have negatively affected my view
of a STEM college degree in the PLTW class. The majority of the participants disagree that they
have had these negative experiences. The respondents answered in the negative with 45%
disagreeing and 15% strongly disagreeing. This suggests that the PLTW courses are not genderbiased and are all-inclusive to the female students.
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Survey Question 15
Survey question 15 was: Engineering degrees are unusual college majors for females.
The majority of the respondents believe that engineering is not an unusual college degree for a
female to pursue. The respondents answered in the negative with 38% disagreeing and 19%
strongly disagreeing. This implies that the PLTW course opened the minds of the participants
about pursuing a STEM college degree.
Survey Question 16
Survey question 16 was: If I pursue a STEM college degree, people will think negatively
of me because of stereotypes that STEM professionals are unable to effectively work with others.
The majority of the participants disagrees and believes STEM professionals are able to work
effectively with others. The respondents answered in the negative with 41% disagreeing and
33% strongly disagreeing. This question verifies that the participants have been educated in the
PLTW courses to believe there are no stereotypes. The responses to this question indicate that
the PLTW classes defy the stereotypes.
Survey Question 17
Survey question 17 was: Projects in the PLTW course seem to be gender-biased. The
majority of the participants disagrees and believes there is no gender bias in the class projects.
The respondents answered in the negative with 38% disagreeing and 29% strongly disagreeing.
This suggests that the PLTW course is equitable in the projects that the students participate in
throughout the course. Participants believe the projects are gender-neutral.
Survey Question 18
Survey question 18 was: Females and males do not achieve equally in the PLTW course.
The majority of the participants disagrees and believes that both genders achieve equally in the
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class. The respondents answered in the negative with 36% disagreeing and 23% strongly
disagreeing. This suggests that female participants felt they were not at a disadvantage to
succeed in the PLTW course and that they were just as well-equipped and intelligent as their
male peers.
Survey Question 30
Survey question 30 was: Stereotyping of females hinders my performance in the PLTW
class. The majority of the participants disagree that there are stereotypes in the class. The
respondents answered in the negative with 38% disagreeing and 17% strongly disagreeing. This
suggests that the participants do not feel deterred by stereotypes and the PLTW class is equitable.
Survey Question 32
Survey question 32 was: I do not have female role models that encourage me to pursue a
STEM college degree. The majority of the participants agree that they do not have female role
models to follow. The respondents answered in the positive with 12% strongly agreeing and
33% agreeing. It is interesting to note that although the participants did not feel there were
biases and stereotypes, they still felt they did not have sufficient female role models to assist
them in attaining their college degree goals.
In summary, there were two main barriers female students encountered when pursuing a
non-traditional female STEM college degree. One was the lack of female role models that
encourage the females to pursue a STEM college degree. Role models for females are greatly
needed in the area of STEM. “The vast majority of these girls have no female role models to
encourage them to pursue science, technology, engineering, mathematics (STEM) careers”
(Platz, 2012, p. 26).

75

Secondly, people hold negative opinions of women in masculine positions. “Studies
showed that gender-STEM stereotypes had the potential to undermine girls’ and women’s selfperceptions of ability, performance and interest in pursuing careers in stereotypic or masculine
disciplines” (Rizdorf, 2015, p. 19). Stereotyping of females through social media, advertising
and peers is an issue. “Women are less likely to study engineering in college than men, and when
they do, they are more likely to switch out to another major” (Naphan, 2016, p. i).
The PLTW course has taken away many of the barriers that females have felt in
traditional high-school courses, such as math and science. Although there are improvements that
could be made to the PLTW course to be more gender-inclusive, many of the traditional barriers
have been erased. Barriers such as stereotypes, biases, and pursuing a family as well as a career
are not at the forefront of the minds of the participants.
Research Question 2
Research Question 2 was: What supports do Project Lead The Way female students
encounter when pursuing a non-traditional female STEM college degree? In this question,
supports that PLTW female seniors encountered were investigated. There is a statistical
difference between agree and disagree in most items in Table 3.
Table 3
Survey Items of Individual Scaled Scores for Supports and Barriers Survey (N = 77)
Survey Item
2. I enrolled in a
PLTW course because
I want to pursue a
STEM degree.
3. The PLTW class
exposes me to female
role models in the
STEM field.

% Agree

Unsure

% Disagree

T-test

40%

18%

42%

0.976432262

63%

17%

20%

0.3051458
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9. The PLTW class
prepared me for a
college degree in a
STEM field.
12. After taking the
PLTW course I was
more inspired to
pursue a STEM
college degree
19. I believe I have the
ability to become an
engineer.
20. I get good grades
in the PLTW class.
21. In the PLTW class
I was encouraged to
pursue a degree or
career in engineering
or technology.
22. The PLTW class
fostered a culture that
was inclusive and
female-friendly.
23. The PLTW teacher
supported me in my
college degree choice.
24. The PLTW classes
made me feel I could
pursue a degree in
engineering or
technology.
25. The class built my
confidence level.
26. The PLTW class
inspired me to
reimagine how I see
my future self in
college.
27. The PLTW class
was the main influence
in choosing my
college degree.
28. This class opened
my mind up to other
college degree choices
in a STEM field.

50%

34%

16%

0.351194469

38%

29%

34%

0.888800224

76%

17%

7%

0.000122474

89%

8%

3%

0.151411054

62%

19%

18%

0.36561381

69%

22%

9%

0.327509878

66%

22%

12%

0.394863087

64%

22%

14%

0.404270576

56%

29%

16%

0.350047408

67%

16%

17%

0.25

23%

25%

52%

0.26383085

52%

22%

26%

0.265146172
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29. The PLTW class
showed me how I can
make a difference in
the world by choosing
a STEM college
degree.
31. There is a
connection between
what I have learned in
PLTW and my chosen
college degree.
33. I am involved in a
club or organization
that involves STEM.

62%

16%

22%

0.26926794

35%

23%

42%

0.425597235

40%

8%

52%

0.420833152

Survey Question 2
Survey question 2 was: I enrolled in a PLTW course because I want to pursue a STEM
degree. Many of the respondents did not enroll in the course because of their desire to pursue a
college STEM degree. The respondents answered in the negative with 38% disagreeing and 4%
strongly disagreeing. It is interesting to note that participants did not enroll in the class because
they wanted to pursue a STEM degree. This may suggest that participants were interested in the
subject matter of engineering, and wanted to experience the content.
Survey Question 3
Survey question 3 was: The PLTW class exposes me to female role models in the STEM
field. The majority of the participants agreed that the class incorporated female role models.
The respondents answered in the positive with 5% strongly agreeing and 58% agreeing. In this
question, respondents were asked about the female role models that PLTW brought into the
class. This is different from Question 32, which asked if they had role models that encouraged
them to pursue STEM degrees. The participants did have female speakers brought into the
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classes, but there was not a female role model available for the participants to connect to on a
one-on-one basis.
Survey Question 9
Survey question 9 was: The PLTW class prepared me for a college degree in a STEM
field. The participants feel prepared to go to college and major in a STEM area. The
participants answered with 17% strongly agreeing and 33% agreeing. This suggests that the
PLTW courses are rigorous and promote college degrees and careers in the field of engineering.
Survey Question 12
Survey question 12 was: After taking the PLTW course I was more inspired to pursue a
STEM college degree. This question did not have a definitive answer. The participants
answered with 16% strongly agreeing, 22% agreeing, 29% unsure, 25% disagreeing, and 9%
strongly disagreeing. It is interesting to note that 38% agreed that PLTW inspired them to
pursue a college degree in a STEM field. However, it begs to answer the question of why such a
low number of participants responded in this way, and how we can reach and inspire the rest of
the participants.
Survey Question 19
Survey question 19 was: I believe I have the ability to become an engineer. The majority
of the participants agree that the PLTW class gave them the ability to become an engineer. The
respondents answered in the positive, with 40% strongly agreeing and 36% agreeing. This
implies that the PLTW class has done an excellent job in building the confidence of the
participants in the area of engineering. Participants have self-confidence in the area of
engineering and attribute this to the PLTW course.
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Survey Question 20
Survey question 20 was: I get good grades in the PLTW class. The majority of the
participants agree they do well in the class. The respondents answered in the positive with 55%
strongly agreeing and 34% agreeing. It is interesting to note that the participants
overwhelmingly cited that they have done well in the PLTW classes. This indicates student
engagement and a high level of learning in the PLTW courses.
Survey Question 21
Survey question 21 was: In the PLTW class I was encouraged to pursue a degree or
career in engineering or technology. The majority of the participants agree the class encouraged
them to pursue a STEM college degree. The respondents answered in the positive with 23%
strongly agreeing and 39% agreeing. This implies the courses were encouraging and the teachers
of PLTW inspired the participants to open their minds to engineering.
Survey Question 22
Survey question 22 was: The PLTW class fostered a culture that was inclusive and
female-friendly. The majority of the participants agree that the PLTW course was inclusive to
females. The respondents answered in the positive with 20% strongly agreeing and 49%
agreeing. It is interesting to note that although negative biases and stereotypes exist in the
outside world, within the PLTW classroom, the females felt a part of the group and accepted as
team members.
Survey Question 23
Survey question 23 was: The PLTW teacher supported me in my college degree choice.
No matter what degree the student chose, participants agreed that the teacher supported them in
their choice of a college major. The respondents answered in the positive with 18% strongly
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agreeing and 48% agreeing. It is interesting to note that although not all of the females chose a
college degree in the area of STEM, the majority felt support from their PLTW teacher. This
implies that the PLTW teachers are more than just teachers of the curriculum; they have built
relationships with the students. These participants felt encouragement and acceptance from their
PLTW teacher.
Survey Question 24
Survey question 24 was: The PLTW classes made me feel I could pursue a degree in
engineering or technology. The majority of the participants agree that the PLTW class made a
difference in their perception of their success in an engineering or technology college major.
The respondents answered in the positive with 20% strongly agreeing and 44% agreeing. It is
interesting to note that the participants believed the PLTW class did give them the necessary
skills and information to be successful in a STEM college degree.
Survey Question 25
Survey question 25 was: The class built my confidence level. The majority of the
respondents reported the PLTW class made a positive impact on their level of confidence. The
respondents answered in the positive with 21% strongly agreeing and 35% agreeing. This
implies that the PLTW courses are confidence-boosters for female students in the area of STEM.
Survey Question 26
Survey question 26 was: The PLTW class inspired me to reimagine how I see my future
self in college. The majority of the participants agreed that the PLTW course influenced their
college degree—both students who did not choose a STEM degree and those that did choose a
STEM degree. The respondents answered in the positive with 16% strongly agreeing and 51%
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agreeing. It is interesting to note that although the participants may not be pursuing a STEM
degree, the PLTW classes still inspired them and made them think about their future.
Survey Question 27
Survey question 27 was: The PLTW class was the main influence in choosing my college
degree. The majority of the participants disagrees the class had an influence on their choice to
pursue a specific college major. The respondents answered in the negative with 36% disagreeing
and 16% strongly disagreeing. This suggests that the PLTW classes have no impact on the
female’s college degree choices.
Survey Question 28
Survey question 28 was: This class opened my mind up to other college degree choices in
a STEM field. The majority of the participants believe the PLTW class exposed them to
different college degree choices, which they may not have considered before the class. The
respondents answered in the positive with 21% strongly agreeing and 31% agreeing. This
implies that the PLTW class is successful in presenting participants with college and career
choices that may not have been an option to them prior to taking the class.
Survey Question 29
Survey question 29 was: The PLTW class showed me how I can make a difference in the
world by choosing a STEM college degree. The participants believed that the class showed them
how they could contribute positively to society. The respondents answered in the positive with
62% agreeing. This suggests that the PLTW course gave them the opportunity to learn how
engineering can make a positive difference.
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Survey Question 31
Survey question 31 was: There is a connection between what I have learned in the PLTW
course and my chosen college degree. This question did not have a definitive answer as the
response was widely scattered. The respondents answered 12% strongly agree, 23% agree, 23%
unsure, 29% disagree, and 13% strongly disagree.
Survey Question 33
Survey question 33 was: I am involved in a club or organization that involves STEM.
The majority of the participants are not involved in a club that promotes STEM. The
respondents answered in the negative with 32% disagreeing and 20% strongly disagreeing. This
suggests that PLTW teachers need to promote clubs and organizations for female participants.
In summary, there were many supports indicated in the survey by the participants in the
PLTW courses. After taking the PLTW course, the females believed they had the ability to
become an engineer. They also answered in the affirmative that they get good grades in the
PLTW course. The PLTW course is showing the females that engineers can make a difference in
the world, as indicated by 62% agreeing with this statement.
Qualitative Research Data
The qualitative research data was gathered from 14 randomly chosen participants
surveyed. All participants surveyed provided consent and assent to being interviewed. The
participants who were surveyed were those who agreed to participate in the interview portion of
the research. The qualitative research was gathered after all the students were interviewed. The
qualitative portion of the research study consisted of 6 questions asked to 14 participants who
participated in the survey. They can be found in Appendix B and are as follows:
1. Which PLTW courses have you taken since you have been in high school?
a. What grades did you earn in these classes?
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b. What is your GPA?
c. If you have taken more than one class, which one was your favorite and why?
d. What is your chosen college degree? What career will you pursue after
completion?
2. How did the PLTW course influence your college degree decision?
a. Follow-up question: Can you give me an example?
3. When thinking about choosing your college major, what barriers did you encounter?
a. Can you describe the barriers you faced when you were or were not choosing to
pursue a STEM college degree?
i. Follow-up Question: Can you tell me a story about one of those times?
4. When thinking about choosing your college major, what supports did you encounter?
a. Can you describe the supports you received when pursuing or not pursuing a
STEM college degree?
i. Follow-up Question: Can you tell me a story about one of those times?
5. When taking the PLTW class, what kinds of encouragement did you receive that gave
you a positive view of a STEM degree?
a. Follow-up question: Can you give me an example?
6. When taking the PLTW class, what negatively impacted your view of a STEM college
degree?
a. Follow-up question: Can you give me an example?
Table 4
Demographics of Participants Interviewed (N= 14)
ID
Number
1004
1013
1015
1018
1021
1026
1028
1029
1030
1031
1033
1035
1040
1041
AVG:

GPA

# of PLTW Classes

Favorite Class

2.77
3.02
3.09
2.60
3.29
2.24
2.64
2.72
3.49
2.84
3.77
2.52
4.00
2.67

4
4
4
4
4
4
4
5
4
4
4
4
4
4

2.97

4.07

(DE) Digital Engineering
(IED) Introduction to Engineering and Design
(IED) Introduction to Engineering and Design
(DE) Digital Engineering
(AE) Aerospace Engineering
(EDD) Engineering Design & Development
(POE) Principles of Engineering
(GTT) Gateway To Technology: 8th grade class
(AE) Aerospace Engineering
(EDD) Engineering Design & Development
(AE) Aerospace Engineering
(EDD) Engineering Design & Development
(DE) Digital Engineering
(POE) Principles of Engineering
DE: 21%; AE: 21%; EDD: 21%
IED: 14%; POE: 14%
GTT: 7%
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Research Question 3
Research Question 3 was: What lived experiences do Project Lead The Way female
students describe as barriers when pursuing a non-traditional female STEM college degree? This
question explored the barriers that the female students encountered though lived experiences.
The participants were asked what barriers they encountered and what negatively impacted their
view of a STEM degree. Several themes emerged in the interviews, with the subject matter and
the math being difficult at the top of the list. The following table shows the data on barriers
collected in the interview.
Table 5
Interview Results for Barriers (N = 14)
Theme
PLTW Subject Matter is Difficult
The mathematics is too difficult
I experienced gender biases in the class
It is difficult to finance my college education
I am not interested in the PLTW classes
Lack of family support
No barriers
Too much memorization of facts in class.
I feel forced to take the PLTW class
I cannot find a college with the program I want
I lack confidence in myself

Number of Responses
5
4
3
3
3
3
3
2
1
1
1

Percent
36%
29%
21%
21%
21%
21%
21%
14%
7%
7%
7%

A common theme was the difficulty of the PLTW course. Many of the students felt the
course was difficult to understand, or challenging to problem-solve the assignments. Participants
cited the AutoDesk Computer Aided Drawing (CAD) software as complicated and felt they were
unable to master the skills needed to be successful in the class. Participant number 1041 stated:
“When it comes to engineering, some of the things we learn is kind of hard to understand.
That’s why when I hear stuff about Aerospace or DE it’s (spoken in) English, but it feels like a
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different language. It is hard to understand. I don’t think I can be able to major in this. Because
right now I don’t understand how it works. So it’s harder for me to be in a career I know nothing
about or understand.”
Of the participants, 4 out of the 14 respondents described the mathematics as being
difficult and lacked confidence in their ability to advance in mathematics. This was true whether
or not the participant was good at math or stated she liked math. The participants stated they
were concerned about their success in taking and passing the mathematics classes at the college
level. Participant 1015 stated:
“I’m bad at math. Science I’m okay with. But mostly engineering is math-based and I
don’t (do math). I’m not good at it. I thought I was decent until I took Calculus last year
and I struggled so much with it. So, I switched to statistics because I don’t know how to
do it. I get frustrated with myself.”
Compared to the results in the survey, where no gender bias was found, it was found that
21% of the participants interviewed experienced some form of gender bias. Participant 1033 felt
she always got stuck doing one thing: the presentations of the projects. She felt the male
students took over the building of the projects and she was not allowed to get involved with the
hands-on portion of the assignments. She stated this was discouraging and wondered if this
gender bias would continue once she was in the workplace environment. Her male classmates
frustrated participant number 1040. She believes the males lacked confidence in her ability.
Participant 1040 is a 4.0 student and at the top of her class. Yet the male students refused help
from her. Participant 1040 stated:
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“Sometimes the guys, when I would see a problem with their breadboarding, I would say,
‘Hey, can I help you out?’ I would try to show them. But they would say no, no, no,
that’s not it. I’m telling you I can fix it. I promise you that it will work.”
When the male students did let her help, 1040 stated the boys didn’t like that she could figure out
the problem and solve it. This made class uncomfortable for her.
Of the participants interviewed, 21% stated that a barrier was that they and their family
did not know how they were going to pay for college tuition. The participants stated they
thought this was scary and truly worried about how they would obtain the funds to finance their
education. Participant 1029 stated,
“I am still scared how I am going to pay for college. I know there are loans and
scholarships, but still in the back of my head I’m like what if I don’t have enough. My
parents stress about it too. Because we don’t have enough money for it.”
The families of the participants felt that their daughters should go into something more
traditional for females, such as nursing or an office desk job. Participant 1035 stated that her
family doubted her ability and did not believe she would graduate high school. Participant 1013
told a story of a conversation that had happened at home.
“My family supported me to going in the medical field. It was Halloween and I dressed
up as a doctor, and my aunts said, oh I can see you being a nurse. My grandma has liver
disease, so we try to help out the best we can. She encourages me to help other people.”
Of the participants interviewed, 14% stated they did not like the memorization part of the
course. They were concerned about how much memorization would be involved in the collegelevel classes. This barrier made the participants rethink their college degree choice. The last
barriers came from a smaller portion of the participants. Of the participants interviewed, 7%
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stated they lacked confidence in themselves, felt forced to take a PLTW class and felt they could
not find a college that offered a program they were interested in pursuing.
Research Question 4
Research Question 4 was: What lived experiences do Project Lead The Way female
students describe as supports when pursuing a non-traditional female STEM college degree?
This question explored the supports that the female students encountered through lived
experiences. The participants were asked what supports they encountered and what positively
impacted their view of a STEM degree. Several themes emerged in the interviews, with the
support of the teachers in the PLTW class being the most important attribute to choosing a
college degree. The following table shows the data on barriers collected in the interview.
Table 6
Interview Results for Supports (N = 14)
Theme
Teacher support of college degree
Family encouragement for PLTW classes
The PLTW class curriculum is inclusive
College tours
Males in the class asked for help from females
Money for college not available
No supports

Number of Responses
14
9
6
1
1
1
1

Percent
100%
64%
43%
7%
7%
7%
7%

Participants stated that most teachers of the PLTW class were supportive of their college
degree choice. PLTW teachers went out of their way to promote STEM college degrees, and
discuss college degree options one-on-one with the participants. Participants felt the PLTW
teacher had their best interest in mind and offered encouragement and support when researching
college degree options. This was true even when the participant did not choose a STEM college

88

degree. Participant 1040 stated how the PLTW teacher supported her in her college degree
choice:
“He was a chemical engineer, and he definitely supported in my idea, because he is prowomen in engineering. And he spoke to me in class and he definitely supports my choice
to pursue it.”
The second support that emerged from the data was support from the family of the
participant. Of the participants, 64% stated their family members helped them choose their
college degree. In the previous question, it was found that 21% felt unsupported by their family.
What their family thought of their choice was important to the participants. Many stated that
their families wanted a better future for their children than they had experienced. Families were
concerned with the financial opportunities the STEM careers would provide for their daughters.
Participant 1021 stated about her family’s support for a Civil Engineering college degree:
“Growing up, my dad does construction, and my dad kind of sides with that
(engineering). And growing up having engineering already, kind of learning it, it kind of
pushed me toward there.”
When interviewed, 43% of the participants stated the classes were a support for their
college degree choice. Student number 1028 stated,
“Before (I took the PLTW class), I didn’t think I was going to go into engineering. But
once I was taking the classes, it kind of pushed me to do a little bit more of engineering.”
Another support for the females was the college tours. It was found these trips had a
positive impact on the participants and they felt supported and encouraged by the educators of
the colleges. One participant, number 1021, stated:
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“When we were taking a trip to Cal Poly Pomona, and we were talking about civil
engineering and it actually caught my eye. I was listening carefully to it. (There was)
something (the teacher said) that opened my eyes to it. It was something when they were
talking about it, I knew what they were saying, and I knew I was like: oh cool. I wanted
to learn more and more about that civil (engineering) part.”
Experiencing the college campuses gave the participants an experience of what it would be like
in an engineering college. This field trip was a support to one of the participants in choosing her
college degree.
It was found that one participant felt empowered when the male students asked her for
help on their projects in the PLTW class. The participant stated that some male classmates
would not allow her to assist, but when they did it made her feel good about her abilities to
perform in engineering. Participant number 1040 stated,
“It was the fact that sometimes the guys in these PLTW classes they would ask me for
help and that was very encouraging and made me feel, well, I’m a girl and I can do it
faster than the guys can.”
Another support that was found was the excellent pay in the field of engineering and
STEM positions. Seven percent of the participants interviewed stated that a good salary was
important. A participant stated that she wanted a career that would pay well. Pursuing a college
degree in STEM would give her a good and steady paycheck. Participant number 1013
stated,“Mr. Martin tells us that the engineers make a decent paycheck. That is something to
think about.”
Of the participants interviewed, 57% stated they were pursuing a STEM college degree
upon graduation. Fifty percent of the participants stated that the PLTW class influenced their
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college degree choice. Participants attributed their degree decision on the PLTW class due to the
hands-on projects, the confidence it built in them and the teacher support.
Summary
Chapter Four included the research questions, methods, and results of the interviews and
survey. In this chapter, the results of the 33-question survey with 77 participants were presented.
In addition, the results of the 14 open-ended interviews responses were presented. The four
research questions were designed to explore the supports and barriers of senior, high-school
females enrolled in a PLTW course when choosing a STEM college degree.
Table 7
Supports and Barriers
Barriers
Lack of female role models to interact with
and build in-depth relationships
Negative opinions of women in masculine
positions
Lack of involvement in STEM clubs and
organizations

Supports
Exposure to female role models
Confidence to be an engineer
Encouragement to be an engineer
Female inclusive classes
PLTW prepares the students for a STEM college
degree
PLTW is encouraging and opens up the minds of
the participants to think about college and career
choices
Female-inclusive culture
PLTW teachers

A total of 77 participants were surveyed from the school districts in the Antelope
Valley, California. All surveys were administered in the participants’ home schools with each
participant’s PLTW teacher present. A total of 14 females were interviewed from the school
districts in the Antelope Valley, California. All interviews were conducted in person at the
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participant’s home school. All 14 participants were recorded using an application, Notability, on
an iPad to increase transcription accuracy.
The research established barriers and supports that females encounter when pursuing a
college STEM degree while in the PLTW class. The most prevalent support was the support the
participants identified from their teachers. Of those interviewed, 100% of the participants stated
the teachers gave them the information and encouragement needed to pursue a college degree in
STEM. They also stated their families were a large part of their decision to pursue STEM
college degrees. There was a discrepancy in how participants viewed family support. While
21% viewed family as a barrier, 64% stated it was a support in choosing their college degree.
Participants stated that the PLTW class changed their perception of STEM college degrees.
They believed they did not want to pursue a STEM college degree prior to taking the PLTW
course. After taking the course, being exposed to the possible college degrees and careers, 57%
of the participants interviewed, felt it was something they would be interested in pursuing. The
participants felt included in the class even though they stated the females were the minority.
The researched indicated the participants struggled with the mathematics and the course
content. Participants worried they would not be able to keep up with the college level
mathematics courses. They also felt they did not succeed in parts of the PLTW curriculum, such
as the CAD, the creativity and the problem-solving aspects. The participants stated they felt
negative stereotypes towards the females in the class and 63% stated that there were few female
role models for them to look up to for support. The participants all had positive remarks about
the PLTW courses and how the class supported their decision-making process.
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CHAPTER V: FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
This mixed-methods study includes a summary beginning with the purpose statement,
research questions and methods, data-collection procedures, population and sample. Next, an
unveiling of the major findings joined with unexpected findings, conclusions, implications for
actions, and recommendations for further research. Finally, the chapter closes with the
researcher’s concluding remarks and reflections.
Purpose Statement
The purpose of this mixed-methods research study is to identify and describe the barriers
and supports that Project Lead The Way (PLTW) female students encounter when pursuing a
non-traditional female STEM degree upon graduation from high school.
Research Questions
1. What barriers do Project Lead The Way female students encounter when pursuing a nontraditional female STEM college degree?
2. What supports do Project Lead The Way female students encounter when pursuing a nontraditional female STEM college degree?
3. What lived experiences do Project Lead The Way female students describe as barriers
when pursuing a non-traditional female STEM college degree?
4. What lived experiences do Project Lead The Way female students describe as supports
when pursuing a non-traditional female STEM college degree?
Research Methods and Data Collection Procedures
Mixed-methods was chosen for this phenomenological study to explore the lived
experiences of female high-school students in the 12th grade who have completed a PLTW
course and have chosen to pursue a college degree. This design is best for the study because it
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looked at both statistical data and compiled qualitative interview data to form a conclusion.
“Mixed method is chosen because of its strength of drawing on both qualitative and quantitative
research and minimizing the limitations of both approaches” (Creswell, 2014, p. 218).
The mixed-method design was chosen by the researcher to study the support and barriers
senior female PLTW high-school students experience when choosing a STEM college degree.
The researcher conducted the study across nine high schools within two districts located in the
Antelope Valley of Los Angeles County in the State of California.
Population
This study looked at the population of students in public school in California. According
to the California Department of Education, there are approximately 6.2 million students
attending public school in the State. Of that number there are 1,941,009 students attending a
public high school in the school year 2015-16. There are 944,410 female students attending high
school in California. In California, there are 492,835 students enrolled in the 12th grade in the
2015-16 school year (California Department of Education Educational Demographics Unit, n.d.).
Of this number, 238,948 are female seniors in high school.
In California in the 2014-15 school year there were 5,722 students enrolled in the PLTW
courses. There are 1803 females who are enrolled in a Project Lead The Way (PLTW) course in
the State. For this study, population refers to individuals that are in the 12th grade, seniors, and
whose gender is female and who are attending a public high school and taking a PLTW course.
Sample
The sample is a group of participants in a study selected from the population from which
the researcher intends to generalize. The study used purposeful sampling for both the
quantitative and qualitative approaches. Within the Los Angeles County is the Antelope Valley.
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School districts within the Antelope Valley, the Antelope Valley Union High School District and
the Palmdale School District, were chosen as the sample because it was accessible and
convenient to the researcher. Only the Palmdale Aerospace Academy, a charter school, within
the Palmdale School District was chosen, as it is the only high school within the district. In
addition, the superintendents of both districts, the Antelope Valley Union High School District
and the Palmdale School District, provided approval and support for the research. Because the
researcher works in the Antelope Valley, travel to the various sites is convenient and cost- and
time-effective.
There are nine high schools in the Antelope Valley that offer PLTW courses. These nine
schools serve a total of 17,902 students. Of these, 8,772 are female high-school students. The
senior classes are comprised of 4,043 students. There are 1,908 females who are seniors. In this
study, the sample can be generalized to the population of Los Angeles County graduating
females who have taken PLTW courses.
In this study, the sample was comprised of 12th -grade female high-school seniors in the
Antelope Valley that are taking a Project Lead The Way engineering course. These schools are
Littlerock High School, Knight High School, Palmdale High School, The Palmdale Aerospace
academy, Quartz Hill High School, SOAR Prep Academy, Lancaster High School, Antelope
Valley High School, and Eastside High School. The nine schools had an enrollment of 2052
students in PLTW courses, of which 526 were female. Total enrollment in the 12th-grade PLTW
courses in these schools was 363, with 93 being females.
The sample was comprised of female high-school seniors who attended these schools,
were enrolled in a PLTW course, and were scheduled to graduate in 2017. All 93 female 12thgrade students in the two school districts, The Antelope Valley Union High School District and
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the Palmdale School District, who were enrolled in a PLTW course in high school, were
requested to take the quantitative survey. Of those, 20 students were randomly chosen to
participate in the qualitative interview.
Major Findings
In Chapter I and throughout the study, four research questions analyzed the perceptions
of high-school female seniors in PLTW classes. The research questions explored the supports
and barriers these females encountered when choosing a STEM college degree. The research
questions and data collected from 77 surveys and 14 interviews show the perceived supports and
barriers the females encountered. The females’ perceptions and major findings are discussed by
research question.
Research Question 1
Research Question 1 stated: What barriers do Project Lead The Way Female students
encounter when pursuing a nontraditional female STEM college degree?
Major Finding 1 – Gender Bias
The key barrier for the females surveyed was negative gender biases. Fifty percent of the
participants believed that people hold negative opinions of women in masculine positions.
Females are interested in the PLTW classes and enjoy the hands-on projects, but are still deterred
from pursuing college degrees due to negative opinions that society has placed on women in
male roles. “Because STEM career paths aren’t always perceived as natural for women,
educators don’t always push their female students to explore these educational areas. As a result,
girls tend to lean toward liberal arts, humanities, and other nontechnical degrees, leaving
noticeable gaps in the STEM arena” (McCrea, 2011, p. 29).
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Major Finding 2 – Lack of Female Role Models
The data collected from the survey demonstrated that participants believe they do not
have female role models that encourage them to pursue a STEM college degree. A total of 62%
of the participants agreed with this statement. With few role models to follow and few words of
encouragement, girls tend to fall into more traditional college degrees where role models are
plentiful. A study found that women did much better when they felt supported by a mentor.
“Mentor motivation is significantly more important for female students” (Kolmos, Mejlgaard,
Haase, & Holgaard, 2013, p. 353). Females found having someone to talk to, and model
themselves after, encouraged them to finish college degrees. This social interaction from another
female fortified their confidence to persevere in college.
Research Question 2
Research question 2 asked: What supports do Project Lead The Way female students
encounter when pursuing a nontraditional female STEM college degree?
Major Finding 1 – Females Believe They Can Be Engineers
The data collected from the survey demonstrated that the participants do believe they
have the ability to become engineers. This is exemplified by the 76% of the participants
surveyed who agreed or strongly agreed that they now have the ability to become an engineer.
PLTW curriculum gives students an excellent foundation in engineering skills. Collaborative
projects and presentations require students to dig deep and explain what they have learned, both
verbally and in writing. These courses have students solving real-world problems, engaging
students in inspiring projects that engineers work on in the real world. Studies on the reason
females chose these degrees have been done. For instance, Young (2014) found in her study that
female students chose engineering as a college degree because they found enjoyment in the
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subject and were deeply interested in the course content. The female students perceived that they
were intelligent and high-achieving individuals. Other reasons females chose engineering and
technology is because of teacher encouragement. As an example, “one participant mentioned
that one of her high-school shop teachers made her aware of the artistic sides to engineering, and
that appealed to her, because she liked to draw” (Young, 2014, p. 111). Most importantly, the
student realized that engineering was much more creative and inventive than she had originally
perceived. Female students who are informed of college degree options and course content can
make knowledgeable decisions about their career path.
Major Finding 2 – PLTW Classes are Female-Inclusive
The data collected from the survey demonstrated that the PLTW class fostered a culture
that was inclusive and female-friendly and they felt supported by their PLTW teachers. Over
65% of the participants agreed or strongly agreed with these statements. Also, 62% of the
participants agreed or strongly agreed that the class encouraged them to pursue a STEM college
degree. One study on the supports of women in these types of degrees found that equitable
experiences are needed in the classroom. Tan, Barton, Kang and O’Neill, 2013, stated, “If we
are serious about supporting girls in science in both encouraging and keeping girls in the STEM
pipeline, it is incumbent upon us as science educators, researchers, and teachers to rethink what
we really mean by equitable experiences when considering science education reform that support
girls” (Tan, Barton, Kang, & O’Neill, 2013, p. 1176). Females who were enrolled in PLTW
classes that had equitable experiences were more likely to believe they can be an engineer.
Major Finding 3 – PLTW Inspired the Females
The data collected from the survey demonstrated that the PLTW class inspired the
participants to reimagine how they see their future and gave the participants confidence to be
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successful in a STEM college degree. Of the participants surveyed, 67% agreed or strongly
agreed that the PLTW class inspired their college degree choice and 64% felt confident to pursue
a STEM college degree. In addition, 50% of the participants believed the PLTW class prepared
them for a STEM college degree. The participants who were not pursuing a degree in a STEMrelated area also stated they felt supported by the PLTW teacher in their college degree choice.
Having a good relationship with the faculty of the school is equally important and supportive to
females in engineering degrees. In contrast, a 2015 study found that support from the faculty
was more important than clubs. “Marinating an academic climate in which female students have
interactions with faculty (academic integration), rather than interactions with peers, contributes
to academic success” (Kamphorst, ADRIAAN HOFMAN, Jansen, & Terlouw, 2015, p. 206).
Major Finding 4 – PLTW Makes a Difference in the World
The fourth major finding is important, as literature has stated that females want to pursue
a career where they can contribute to society or make a difference in the world. According to a
study by Aluede, Imahe, and Imahe (2002), the perceived social value of the career chosen was
important for females. The data collected from the survey found that 62% of the participants
agreed or strongly agreed that the PLTW class showed participants how they can make a
difference in the world by choosing a degree in STEM.
Research Question 3
Research question 3 stated: What lived experiences do Project Lead The Way female
students describe as barriers when pursuing a nontraditional female STEM college degree?
Major Finding 1 – PLTW is Difficult
The number one major finding in the study from the participants interviewed was the
females felt the PLTW courses were too difficult for them to consider pursuing a college degree
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in the area of STEM. Of the participants interviewed, 31% stated that some aspect of the course
was too difficult. Participants stated either the mathematics and or the computer-aided drawing
programs were difficult to navigate and challenging. In addition, they had a difficult time
innovating projects in the class. Innovating projects is a core piece of the PLTW curriculum.
Students are required to take everyday objects and come up with ideas to make improvements or
changes in the object. Furthermore, Wagstaff (2014) explains that it is imperative that females
are involved in STEM education and not discouraged from these career choices, so they may
contribute and expand the domestic workforce here in the United States. “Women, who are the
largest group that is underrepresented in STEM, account for about 50% of the population, but
only 19% of science and engineering fields” (Wagstaff, 2014, p. 11). Many of the reasons for
this are lack of self-efficacy in the fields of engineering, science, and math. The participants
feared pursuing a STEM degree because of the level of difficulty they would have in the collegelevel mathematics courses. They did not believe in their ability to pass the college courses, as
they had had a difficult time with the math for engineering in the high-school courses. This one
issue was so large in the minds of the participants that it completely blocked them from
considering a degree in STEM.
Major Finding 2 – Lack of Financial Recourses for College
The second major finding from the participants interviewed was the barrier of financial
resources for college. Of the participants interviewed, 21% lacked the financial support from
family in their chosen college major. This was due to the families’ inability to pay. Participants
stated that their families were worried about the financial burden of the cost of a college
education. This finding reveals that there is not enough being done to educate families on the
availability of ways to ease the financial burden of college. “Having people understand how to
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finance one of the largest investments that an individual or a family makes in a lifetime is an
important educational objective” (Abbott, 2014, p. 147).
Major Finding 3 – Gender Biases in the Classroom
The last major finding from the interview was gender biases the participants encountered
in the PLTW class. These were generally subtle or unconscious gender biases that the
participants felt uncomfortable about in the classroom. For example, participants stated that the
teacher would have the boys pick up the heavy equipment, or have the boys build the more
difficult robotics. The participants felt passed over because of their gender. All participants
stated they were physically and intellectually capable of completing the tasks required by the
teacher. The females also encountered gender bias from their male classmates. Male classmates
often refused help from the female participants and were visibly bothered by their superior
capabilities to problem-solve. It was reported by the participants that the male students refused
help from the female students, but would accept help from a less knowledgeable male student.
Females did not speak up to voice their discontent with this issue. In a study by LaCosse,
Sekaquaptewa, & Bennett (2016), it was found that women in STEM fields who had career
setbacks attributed them to gender-biased stereotyping. “Witnessing the negative treatment of
other women in an STEM setting may be a common cue, perhaps even more so when the
negative treatment involves subtle, nonverbal behaviors” (LaCosse, Sekaquaptewa, & Bennett,
2016, p. 395). The study concludes that the stereotyping deters women from staying in or
pursuing a STEM career. Unconscious gender-biased stereotyping has caused indifference in the
advancement of females, and has contributed to the lack of females in the field.
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Research Question 4
Research question 4 asked: What lived experiences do Project Lead The Way female
students describe as supports when pursuing a nontraditional female STEM college degree?
Major Finding 1 – PLTW Teachers Are Supportive
The number one support the participants identified was the teacher’s motivation, support,
and encouragement. It was found that 100% of the participants interviewed stated that the
teachers supported them in class, and in their college degree choice. Participants felt supported
in the curriculum by their teachers. They also felt the teachers influenced them in their college
degree choice and supported their decisions. Students spoke positively about their PLTW
teachers. A positive interaction between students and teachers increases engagement in the
curriculum. “Marinating an academic climate in which female students have interactions with
faculty (academic integration), rather than interactions with peers, contributes to academic
success” (Kamphorst, ADRIAAN HOFMAN, Jansen, & Terlouw, 2015, p. 206).
Major Finding 2 – Families Give Encouragement and Support
The second major finding of the participants interviewed was family encouragement of
their college degree. Participants stated that their families influenced the direction of their career
and college paths based on what career their parents and other adult relatives pursued. Even
when the family was not in a STEM degree, the participants could see how they could go into a
similar profession in engineering. For example, one participant stated she would like to be a
civil engineer because her father was in construction. She felt her father had taught her about the
basics of construction, and she could take it a step further to become a civil engineer. All
participants stated that their families wanted a better life and financial future for their daughters
than their generation had experienced. There have been many studies done on female students
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and the college degrees and careers they have chosen. McCaslin (2015) found that female
students who had a strong support system of family and friends that encouraged and fostered
STEM education were more likely to pursue a college degree in engineering or technology.
Major Finding 3 – PLTW Opens the Minds of Females to Career Choices
Major finding three of the participants interviewed was the PLTW class curriculum and
how the curriculum taught them new skills and opened their minds to new possibilities in their
lives. Participants stated the curriculum was engaging, hands-on, and they loved the
assignments. Participants had varying answers on which part of the curriculum was their
favorite, with some citing the Auto Desk CAD program and others citing the innovating and
creating side of the projects. All participants, no matter what college degree they chose, believed
the PLTW class taught them valuable skills and information that they would continue to use in
their lifetimes. A study by Di Bella and Crisp (2016) found evidence that women in engineering
that were exposed to counter-stereotypical experiences were more likely to stay in the field and
were happy with their career choice. “By tackling gender inequality in STEM fields from a new
perspective—that is, focusing on the benefits to the individual entering the domain—we can
create a more equitable society” (Di Bella & Crisp, 2016, p. 197). The top four reasons found in
a study of women who chose engineering as a degree were vocational self-efficacy, perceived
social support, valence of occupation and perceived opportunities (Aluede, Imahe, & Imahe,
2002). In a more recent study, it was found that female engineering undergraduates had high
personality traits of prudence, intellectual curiosity, and academic achievement (Haemmerlie &
Montgomery, 2012).

103

Unexpected Findings
One unexpected finding that occurred was the emphasis the participants who were
interviewed placed on parental career and college advice. This contradicts the findings for
survey question 4. Although the families had encouraged their daughters to take the PLTW
courses, they did not see the benefit of pursuing a college degree in engineering or technology.
Many of the participants were encouraged by their families to pursue more traditional female
roles, such as nursing. Participants stated that their families felt nursing was a financially secure
career choice. Participants stated that their families did not always agree that engineering would
be a career that would support their daughters financially. Many participants were encouraged
by their families to follow a college degree in healthcare due to the belief that the healthcare
industry would always have a job for their daughters.
Conclusions
Based on the findings of this study, multiple conclusions were established regarding the
supports and barriers encountered by females in PLTW classes and their college degree choices.
Conclusion 1 – Based on the findings of this study and the literature, it is concluded
that to retain female students in PLTW classrooms, gender biases need to be addressed.
This bias is coming from the teacher and the students, not the curriculum. This
conclusion is supported by the literature. As stated by Deemer, Thoman, Chase and Smith
(2016), stereotype threat is a social barrier to STEM career development. Many unconscious
biases exist within the educational system. Educating the teachers and the students on
unconscious gender biases is another important element that is currently lacking in the PLTW
teacher training.
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The women’s movement has come a long way, but is not yet where it needs to be. It is
critical that we promote women in the STEM field. The success of our country depends upon
providing a diversified workforce in this field. Creativity, innovation, and development in
technology and engineering are essential to keeping our country competitive and strong.
Eliminating biases, mostly unconscious biases in the classroom, is paramount. Female
mentors in the PLTW classes benefit the female students by giving them the opportunity to
develop a relationship with someone like themselves who is successful in the area of engineering
and technology. It is important that female mentors be made available for all PLTW female
students in the classroom. The goal is to cultivate females who are not just interested in
engineering and technology, but also have a trusted female mentor to guide them along their
college and career paths. Role models for females are greatly needed in the area of STEM. “The
vast majority of these girls have no female role models to encourage them to pursue science,
technology, engineering, mathematics (STEM) careers” (Platz, 2012, p. 26).
Conclusion 2 –In order for females to be successful in STEM coursework, programs
need to be put in place to build self-confidence in females.
The female students lack confidence in the areas of math and technology. It is not that
they cannot do it, but that they believe they cannot successfully complete the assignments. This
thought pattern is inhibiting the growth of the female students in the area of STEM, causing a
lack of females entering into STEM college degrees. The female students believe the college
courses will be much more difficult than high-school classes. This causes anxiety for the
students, who then begin to rethink their college and career paths. “The supply of highly
qualified scientists, technologists, engineers and mathematicians is perceived by governments
globally as being vital in securing economic prosperity, but somewhere along the line pupils are
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being switched off, and disengage with the study of science, technology, engineering and
mathematics beyond compulsory schooling” (Bell, 2016, p. 61). This is due to the females’
insecurity in STEM subject matter. Programs such as tutoring, special classes during the school
day and clubs will increase females’ self-esteem in the area of STEM.
Conclusion 3 – In order to promote a successful PLTW program where females are
engaged in the curriculum, PLTW teachers must be dedicated to building relationships
with their students.
Female students benefit from teachers who are supportive and engage with their class.
PLTW teachers who are dedicated and build relationships with their students enhance the
classroom experience. These PLTW teachers can positively influence the college and career
choices of these young women. Because of the nature of this hands-on class, PLTW courses are
a perfect opportunity for educators to connect with students and build rapport. Educators can
support students in these classes to instill confidence and give direction to help the girls
reimagine their future selves.
Teachers who present non-biased curriculum to female students can expand the minds of
students, allowing them to be open to new careers and interests. Studies have found that the
teacher’s perception, knowledge, and understanding are linked to how much the student
understands and enjoys STEM (Bell, 2016).
Conclusion 4 – Based on the findings of this study, to promote females into STEM
college degrees and careers, the PLTW curriculum must be inclusive for female students.
The PLTW classroom supports females in learning the engineering and technology
curriculum. Teachers of the PLTW curriculum make the lessons engaging and exciting. “If we
are serious about supporting girls in science in both encouraging and keeping girls in the STEM
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pipeline, it is incumbent upon us as science educators, researchers, and teachers to rethink what
we really mean by equitable experiences when considering science education reform that support
girls” (Tan, Barton, Kang, & O’Neill, 2013, p. 1176). Teachers need to rethink the designs of
their classrooms to ensure females are equitably included in the course. Teachers need to
consciously examine how students are grouped, called on, and included in the class to ensure
they are generating an equitable experience. These classes demonstrate the effect that
engineering has on society and the world. Female students see and participate in lessons that
have impacted the world in a positive manner. This is just the type of engagement that is
required of our female students to ensure they have seen all of the options available to them in
engineering and technology careers. It is not that females should be forced into engineering, but
that they should be exposed to all their options so that they may make an informed decision
about their college degree choices.
Implications for Action
The conclusions from this study led to some concrete implications for action for
educators and schools. Based on the review of literature, analysis of interview data and results of
the survey, the following actions are recommended.
Implication 1
The results of this study showed the need for more access to female role models.
Specifically needed are females in nontraditional careers and those pursing STEM college
degrees. School districts should consider offering sign-on incentives or higher salaries to women
in the STEM industry to become teachers of engineering, math, and science. Even if these
women were to teach part-time, such as one high-school class per year, while keeping their
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regular positions in industry, they would influence female high-school students and make an
impact in the lives of these girls.
Schools should partner with STEM corporations and government agencies to bring
female speakers to the campus on a weekly basis. The females would work one-on-one with the
students as well as in small groups. This would give the students the opportunity to build a
relationship with the women. The next step would be to bring the students to the facilities for a
tour and a day to spend working side-by-side with the employees of these corporations and
agencies. This gives the students the opportunity to truly understand what impact their career
makes on the world and what type of work the women do on a daily basis.
Having these role models accessible to the female students will allow them the
opportunity to ask questions, build relationships, and create a different point of view of STEM
careers and college majors. Furthermore, Wagstaff (2014) explains that it is imperative that
females are involved in STEM education and not discouraged from these career choices, so they
may contribute and expand the domestic workforce here in the United States. “Women, who are
the largest group that is underrepresented in STEM, account for about 50% of the population, but
only 19% of science and engineering fields” (Wagstaff, 2014, p. 11). Many of the reasons for
this are lack of self-efficacy in the fields of engineering, science, and math. When females have
women role models they can relate to and look up to, an increase in self-efficacy occurs.
Implication 2
The results of this study showed the need for support in mathematics and CAD
curriculum. Female students would benefit from building their confidence levels in math as well
as in the CAD programs. Having female role models assist with this support would build the
confidence of the females. Currently, many females lack the confidence to be what they
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perceive as the only female in a male-dominated STEM world. A higher level of math offerings
to females in their earlier education would increase their confidence level in math. Intensive
math classes targeted at females should begin as early as third grade and continue through high
school. These classes should be for females only. This will give the females the opportunity to
become proficient without the competition of the males in the class. These classes should also
educate the females in how mathematics improves the quality of life with real-world problems
embedded into the curriculum.
Computer Aided Drawing (CAD) classes should begin in middle school with teachers
who have been trained in programs such as AutoDesk Inventor, AutoCAD, and Revit. There is a
need for workers trained in these programs. Giving these females the tools to be successful in K12 school will give them the edge in college. Becoming computer-literate in CAD would be
beneficial to not just female students, but all students.
Implication 3
An unexpected finding was the females’ parents and families’ lack of knowledge and
misconceptions concerning STEM degrees for females. Parents should be required to sit in on
PLTW classes at least twice during the school year. This would give parents an opportunity to
see firsthand how the program benefits their daughters. Families would learn about the financial
success and stability of careers in the STEM field so they could better support their daughters.
An evening event for parents, families, and community members that showcases college
and career opportunities for their daughters would increase awareness. Particular focus should
be placed on the longevity and financial of the careers in question. Parents want what is best for
their daughters. Giving them the knowledge and information will help their daughters make the
right decisions for their future. Wagstaff (2014) explains that it is imperative that females are

109

involved in STEM education and not discouraged from these career choices, so they may
contribute and expand the domestic workforce here in the United States.
Implication 4
The results of this study showed the need for unconscious gender bias training for
teachers, staff, and parents. This training would increase awareness of how everyday activities;
events and interactions may be biased. Project Implicit increases awareness of gender biases and
is a good starting point. This program could be put in place via a professional development day
on campus at the beginning of the school year. Teachers and staff would participate in a
conference and discussion about gender bias. It would lead into unconscious gender biases and
conclude with the Project Implicit online gender bias test. Participants would engage in a
conversation about results and what could be done to eliminate these biases in the classroom.
Parents would be brought in to view the results and look at the action plan created by the
teachers. It would conclude with the parents taking the online Project Implicit gender bias test.
Parents would then discuss their role in gender biases and how they can eliminate them at home
and support the teachers in creating an equitable experience for the females. Increasing
awareness is the first step in change.
After awareness is created, the next step is to create a schoolwide campaign on each
campus. This includes posters of females in nontraditional degrees and classes and
announcements that include news about females in industry and their accomplishments on a
daily basis. Images of women in STEM and females in nontraditional classes, such as PLTW,
will be posted on the school’s website. Teachers will be sent daily messages that they can bring
up in their classes about successful women in STEM. Finally, women from STEM careers will
be brought into various classrooms throughout the school year to discuss their industry and work
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life. When the school climate is changed through meeting, hearing, and seeing women in STEM,
the culture will change to one that is less gender-biased.
Recommendations for Further Research
The findings from this mixed-methods study are the basis to extend research in the area
of females in nontraditional college degrees. Recommendations for further examination into this
topic are as follows:
1.

It is recommended that a comparative mixed-methods study be conducted,
examining males and females in the PLTW classes and their college degree
choices. This study would look at how males and females differ in their views
of each other in the PLTW classes and their college degree choices.

2.

Conduct a qualitative study of females who successfully completed four years
of a STEM degree to evaluate what supports and barriers they encountered
during their education in engineering.

3.

Conduct a comparative study researching parents’ perceptions of their
daughters pursuing nontraditional college degrees versus traditional ones after
completing the PLTW course.

4.

Due to the lower socioeconomic status of the area this study was conducted in,
it is recommended that a duplicate mixed-methods research study of PLTW
students in a high-status area of the country be conducted, to explore supports
and barriers encountered by females when choosing a college STEM degree.

5.

It is recommended that a follow-up mixed-methods study be performed on the
influences of male PLTW teachers versus female PLTW teachers on female
students in the PLTW courses and their college degree choices.

111

6.

It is recommended that a mixed-methods study on gender biases be performed
in the high schools. This study would look at the unconscious biases of
teachers, counselors, staff, students and parents with a focus on the impact
gender biases have on females’ college degree choices.
Concluding Remarks and Reflections

As an educator and an administrator, I have been cognizant of the barriers our female
student population encounters in education. It was not that long ago those female high-school
students were required to take home economics courses, while the males were required to take
shop and automotive classes. The gender biases are not as blatant as they once were. Today,
females are pushed into college degree choices by the influence of their family, friends, and
classes they take in school.
I was not given the opportunity to explore engineering until later in my life. Although I
pursued a degree in architecture design, I was pigeonholed in the drawing and art aspect of the
training. I was never encouraged to pursue the technology and science behind building and
construction. It was not until I graduated college and began applying those skills that I
discovered the mathematics and science of construction behind the art.
I do not want our daughters growing up in this nation without the opportunity to pursue
any college degree possible. No child should be compartmentalized based on gender. All
children should be given the same range of opportunities to choose from before making a college
or career decision.
This study showed me the importance of standing up and taking notice of gender biases.
It is not enough to be aware that females are being pushed into traditional careers and college
majors. We must forge the path for future generations of females and allow them the
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opportunity to succeed in all areas of STEM. Through the coursework and the completion of this
dissertation, I have been able to make changes in the education of females and their college and
career paths. I have implemented a program called SAGE, Student Awareness of Gender Equity.
This program has given females the opportunity to see what other classes are available to them.
It has opened their mind to future possibilities for college and career choices.
I understand that not every female will be interested in engineering or technology.
However, it is my hope that every female will know what her options are before making a
college or career choice.
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Appendix A

Barriers and Supports of Females Choosing College Degrees in Project Lead The
Way High School Classes Survey
I am conducting doctoral research for Brandman University. This research is focused on female high
school Seniors who are taking a PLTW course. The research will explain the supports and barriers females face
when choosing a college degree in a STEM area. The research will look at how the PLTW class may have
supported or deterred you from choosing a degree in the area of math, science, engineering, or technology.
Your responses are confidential and will be combined with the others responses to present data on the
supports and barriers you have faced.
Please choose one answer for each of the following questions. The first four questions are for
demographic collection. The remainder of the survey will ask you to what degree you agree with each of the
statements.
For this survey, the term STEM means Science, Technology, Engineering, and Mathematics.
For this survey, the term Project Lead The Way (PLTW), refers to the following classes:
Introduction to Engineering (IED)
Introduction to Design (ID)
Principles of Engineering (POE)
Digital Electronics (DE)
Computer Integrated Manufacturing (CIM)
Civil Engineering and Architecture (CEA)
Aerospace Engineering (AE)
Engineering Design and Development (EDD)
Name: _________________________________________________________________________________________________________
School: _________________________________________
Are you interested in participating in the interview portion of this research? __________________
Demographic Information: Please mark one answer per question.
#
Question
1
How many PLTW
classes have you taken?
1
2
3
4
5 or
more
2

What is the name of
your high school?
(Check box)

Lanc.
HS

KHS

TPAA

QHHS

AVHS

EHS

PHS

3

Which PLTW classes
did you take? (Mark all
that apply).

IED
or ID

POE

DE

CIM

CEA

AE

EDD

4

What is your GPA?

4.0 or
higher

3.0 –
3.9

2.0 –
2.9

1.0 –
1.9

Less
than
1.0
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LRock SOAR
HS

Survey: Please select one answer for each of the following questions. Check the box for your
answer.
#
Question
Strongly
Agree
Unsure Disagree Strongly
Agree
Disagree
1
2
3
4
5
6
7

8
9
10
11
12

I plan to pursue a college degree in Science,
Technology, Engineering, or Math (STEM).
I enrolled in a PLTW course because I want to
pursue a STEM degree.
The PLTW class exposes me to female role
models in the STEM field.
A STEM college degree may interfere with my
plans for having a family.
A barrier for me is my spatial skills. (Skills that
help me understand, reason, and remember how
objects relate to each other in a space or area).
I am not interested in technology.
A barrier for me is people who hold negative
opinions of women in masculine positions. (Such
as positions that are traditionally held by men;
construction worker, auto mechanic, engineer,
and scientist…).
A barrier for me is having encountered negative
stereotypes and biases in the PLTW classes.
The PLTW class prepared me for a college degree
in a STEM field.
I believe I am less likely to succeed in a STEM
degree, than in another area of study.
I have low self-confidence in the area of STEM.

19

After taking the PLTW course I was more inspired
to pursue a STEM college degree.
I question whether or not I belong in a STEM
college degree program.
I have experienced biases that have negatively
affected my view of a STEM college degree in the
PLTW class.
Engineering degrees are unusual college majors
for females.
If I pursue a STEM college degree, people will
think negatively of me because of stereotypes
that STEM professionals are unable to effectively
work with others.
Projects in the PLTW course seem to be gender
biased.
Females and males do not achieve equally in the
PLTW course.
I believe I have the ability to become an engineer.

20

I get good grades in the PLTW class.

21

In the PLTW class, I was encouraged to pursue a
degree or career in engineering or technology.
The PLTW class fostered a culture that was
inclusive and female friendly.

13
14
15
16

17
18

22
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#

Question

23

The PLTW teacher supported me in my college
degree choice.
The PLTW classes made me feel I could pursue a
degree in engineering or technology.
The class built my confidence level.

24
25
26
27
28
29
30
31
32
33

Strongly
Agree

The PLTW class inspired me to reimagine how I
see my future self in college.
The PLTW class was the main influence in
choosing my college degree.
This class opened my mind up to other college
degree choices in a STEM field.
The PLTW class showed me how I can make a
difference in the world by choosing a STEM
college degree.
Stereotyping of females hinders my performance
in PLTW.
There is a connection between what I have
learned in PLTW and my chosen college degree.
I do not have female role models that encourage
me to pursue a STEM college degree.
I am involved in a club or organization that
involves STEM (PLTW club, Robotics, etc. )

Thank you for your help with this important research!
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Agree

Unsure

Disagree

Strongly
Disagree

Appendix B
Barriers and Supports of Females Choosing College Degrees in Project Lead The
Way High School Classes Qualitative Interview
I am conducting doctoral research for Brandman University. This research is focused on
female high-school seniors who are taking a PLTW course. The research will explain the
supports and barriers females face when choosing a college degree in a STEM area. The
research will look at how the PLTW class may have supported or deterred you from choosing a
degree in the area of math, science, engineering, or technology.
This study will help increase female enrollment in future PLTW classes and ensure that
they are treated equally with their male counterparts. I have been a PLTW teacher and
understand the curriculum, the projects and the amount of work involved in the courses.
Your responses are confidential and will be combined with the others responses to
present data on the supports and barriers you have faced.
The first few questions will be for data-collecting purposes. You will then be asked
questions about your thoughts, beliefs, and feelings of the PLTW course. You will also be asked
about supports and barriers you felt were present when taking these courses.
7. Which PLTW courses have you taken since you have been in high school?
a. What grades did you earn in these classes?
b. What is your GPA?
c. If you have taken more than one class, which one was your favorite and why?
d. What is your chosen college degree? What career will you pursue after
completion?
8. How did the PLTW course influence your college degree decision?
a. Follow-up question: Can you give me an example?
9. When thinking about choosing your college major, what barriers did you encounter?
a. Can you describe the barriers you faced when you were or were not choosing to
pursue a STEM college degree?
i. Follow-up Question: Can you tell me a story about one of those times?
10. When thinking about choosing your college major, what supports did you encounter?
a. Can you describe the supports you received when pursuing or not pursuing a
STEM college degree?
i. Follow-up Question: Can you tell me a story about one of those times?
11. When taking the PLTW class, what kinds of encouragement did you receive that gave
you a positive view of a STEM degree?
a. Follow-up question: Can you give me an example?
12. When taking the PLTW class, what negatively impacted your view of a STEM college
degree?
a. Follow-up question: Can you give me an example?
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Appendix E
National Institutes of Health

Certificate of Completion

The National Institutes of Health (NIH) Office of Extramural Research certifies that
Lisa Lubin Rubin successfully completed the NIH Web-based training course
"Protecting Human Research Participants".

Date of completion: 07/16/2015.

Certification Number: 1799891.
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Appendix F
Informed Consent Letter
Brandman University
16355 Laguna Canyon Road
Irvine, CA 92618

INFORMED CONSENT FOR NON-MEDICAL RESEARCH/ PARENTAL
PERMISSION LETTER
Supports and Barriers of Female High-School Seniors in the Project Lead The Way
Course Encounter When Choosing A College Degree

Dear Parent/Guardian:
Your child is invited to participate in a research study conducted by Lisa Lubin Rubin, a doctoral
candidate from Brandman University, under the supervision of Dr. Peggy Wozniak. Your
child’s participation is voluntary. Please read the information below and ask any questions about
anything you do not understand before deciding whether to participate. By signing this
permission slip, you grant permission for your child to participate in this study. You will be
given a copy of this form.
Purpose of the study:
As part of this study, your child will be asked questions about their opinions on their Project
Lead The Way class and their lived experiences that have affected them in choosing a college
degree. The purpose of the study is to determine what barriers and supports female students
encounter when pursuing a college degree in the area of science, technology, engineering, or
mathematics.
What will be done:
Your child will complete a survey questionnaire. The survey will take approximately 10-15
minutes to complete, and will be administered to students at school. From the initial group of
students, some will be selected for a follow-up interview. The interview will take approximately
30-45 minutes.
Benefits of this Study:
Your child will be contributing to our understanding of what helps female students connect to a
STEM college degree.
Risks or discomforts:
There are minimal anticipated risks or discomforts associated with this survey. If your child feels
uncomfortable with a question, he or she can skip that question or withdraw from the study
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altogether. If they decide to quit at any time before they have finished the questionnaire or
interview, their answers will NOT be recorded.
Confidentiality:
Responses will be kept completely confidential. No identifiable information obtained in
connection with this study will be disclosed. When the results of the research are published or
discussed in conferences, no identifiable information will be included.
Decision to quit at any time:
Participation is voluntary; students are free to withdraw their participation from this study at any
time. They also may choose to skip any questions they do not wish to answer.
How the findings will be used:
The results of the study will be used for scholarly purposes only. The results from the study will
be presented in educational settings and at professional conferences. The results may be
published in a professional journal.
Contact information:
If you have concerns or questions about this study, please contact Lisa Lubin Rubin at
llubinru@mail.brandman.edu. You may also contact Dr. Peggy Wozniak at
pwozniak@brandman.edu.
SIGNATURE OF PARENT/GUARDIAN
I have read the information provided above. I have been given a chance to ask questions. My
questions have been answered to my satisfaction, and I agree to allow my child to participate in
the study.

_______________________________________
Name of Participant (Student)

_______________________________________
Signature of Parent/Guardian
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________________
Date

Appendix G
Child Assent Form
Brandman University
16355 Laguna Canyon Road
Irvine, CA 92618
CHILD ASSENT FORM FOR NON-MEDICAL RESEARCH

Supports and Barriers of Female High-School Seniors in the Project Lead The Way
Course Encounter When Choosing A College Degree
You have been invited to participate in a research study conducted by Lisa Lubin Rubin, a
doctoral candidate at Brandman University under the supervision of Dr. Peggy Wozniak. Your
participation is voluntary. Please read the information below and ask questions about anything
you do not understand before deciding whether to participate. If you decide to participate, you
will be asked to sign this form prior to completing the survey or participating in a follow-up
interview. You will be given a copy of this form.
Purpose of the study:
As part of this study your child will be asked questions about their opinions on their Project Lead
The Way class and their lived experiences that have affected them in choosing a college degree.
The purpose of the study is to determine what barriers and supports female students encounter
when pursuing a college degree in the area of science, technology, engineering, or mathematics.
What will be done:
You will complete a survey questionnaire. The survey will take approximately 10-15 minutes to
complete, and will be administered at school. From the initial group of students, some will be
selected for a follow-up interview. The interview will take approximately 30-45 minutes.
Benefits of this Study:
Your child will be contributing to our understanding of what helps female students connect to a
STEM college degree.
Risks or discomforts:
There are minimal anticipated risks or discomforts associated with the survey or interview. If
you feel uncomfortable with a question, you can skip that question or withdraw from the study
altogether. If you decide to quit at any time before you have finished the questionnaire or
interview, your answers will NOT be recorded.
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Confidentiality:
Responses will be kept completely confidential. No identifiable information obtained in
connection with this study will be disclosed. When the results of the research are published or
discussed in conferences, no identifiable information will be included.
Decision to quit at any time:
Participation is voluntary; students are free to withdraw their participation from this study at any
time. They also may choose to skip any questions they do not wish to answer.
How the findings will be used:
The results of the study will be used for scholarly purposes only. The results from the study will
be presented in educational settings and at professional conferences. The results may be
published in a professional journal.
Contact information:
If you have concerns or questions about this study, please contact Lisa Lubin Rubin at
llubinru@mail.brandman.edu. You may also contact Dr. Peggy Wozniak at
pwozniak@brandman.edu.
SIGNATURE OF PARTICIPANT
I have read the information provided above. I have been given a chance to ask questions. My
questions have been answered to my satisfaction, and I agree to participate in the study.

_______________________________________
Name of Participant (Student)

_______________________________________
Signature of Participant (Student)
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Date

Appendix H
Survey Data

156

Appendix I
Interview Data

157

Appendix J
Interviews Transcribed
Interview #1: 1040
1. IED, POE, AE, DE
4.0
A’s
DE is my favorite because I am very hands-on, which is what that class is. Which is
wiring and figuring out problems.
I originally wanted to pursue a chemical engineer but the university i decided to go to,
UC Merced, offers materials engineer, so that is what I am pursuing.
Career: Definitely engineering, and I want to work towards the aerospace field.
2. Before I was very STEM, really good at math, but the PLTW courses kind of swayed me into
engineering, which I realized I was better in than math. I still like the math, but the whole
hands on experience, I’m a hands-on person, so I still sit down and do the equations if I have
to. But, say in DE, you use your hands more than you do the math. And I like that more.
3. SKIPPED
4. I would have to say my parents, and definitely Mr. Molik, He was a chemical engineer, and
he definitely supported in my idea, because he is pro women in engineering. And he issued
me in class and he definitely supports my choice to pursue it.
WE WILL be in class, and he will give an example such as “most kids won’t finish this
project. But Ariel, I know you will.” And sometimes after school when he offers
tutoring and someone needs help, He will say Ariel can you go help them, you are pretty
good at that.
5. The fact that I was able to, Molik definitely encouraged me. But it was the fact that
sometimes the guys in these PLTW classes they would ask me for help, and that was very
encouraging and made me feel … well, I’m a girl and I can do it faster than the guys can.
6. Sometimes the guys, when I would see a problem with their breadboarding, I wouldn’t right
away tell them what was wrong. But I would say, “Hey, can I help you out?” I would try to
show them. But they would say no, no, no, that’s not it, I know that’s not it. I’m telling you I
can just fix it. I promise you that it will work. And, it’s happened before, where I’ll tell the
person sitting next to me. Hey you should fix that. and then it ends up working. They (the
boys) don’t like that.
Interview #2 : 1030
1. IED, POE, AE, EDD Grades: Bs As GPA: 3.6 Favorite Class: AE, because we were very
hands on, with like the parts of the plane and when you are making them work and composite
materials. But, I also think that I can say that EDD is my favorite as well because, were able to
make our own type of. We are able to innovate things that with usually things you would think
are not possible for high-school students. And we’re able to start and plan these things that you
wouldn’t see in high-school students. Certificate in cosmetology. Take general courses at a
community college. Start with makeup and start my own line of makeup. I really love makeup
and seeing new types of things being done with makeup.
Originally when I came to the school, I wasn’t really toward engineering. But, I kind of went
through it and I thought oh, bioengineering sounds really cool because its science and its
engineering. But, then I realized I’m not very into science and math. But, I am into innovating
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things and making and creating things. So then I decided I want to pursue something that has to
do with makeup. Because I want to do something that I can do make up, but I kind of want to
make makeup as well. Do an innovation on that. There are so many make artists that are men as
well. And there are so many things you can do to create new styles and new kind of ways of
expressing yourself.
2. It influenced the idea of creating new things. Because with PLTW, there, everyone is
encouraging you to do all these new things and make your own types of projects for yourself.
And to see where that takes you. Because things that are haven’t been changing like, the pltw
program, with men just being in engineering, so with all these women being like I can do this
and I can do that… it just kind of gave me the confidence to be like, I want to do this. And I
want to make a difference and I want to change things and make them seem like I guess
respected. Because usually people who go into certain industries, they are not as respected as
people who pursue like engineering. So, when you take these two very different concepts and
kind of want to combine them, that’s kind of what made me pursue make up and cosmetology.
3. So, a lot of barriers I encountered were like ohh, I guess people seeing that as expected,
because all my life I have been kind of girly, so yeah, that is expected of her. But, it is not just
the makeup aspect, it’s the making new things that I want to see being. Because makeup to me is
another way of building up your confidence. And its really an art as well. Because you are
creating things that make you feel better about yourself and its not just what some people may
call a mask. It just enhances the features you already have. So, if you kind of enhance makeup
itself, and make it to something that you are more confident in, that is what I see in the industry
of cosmetology. Many people just see it as oh, its something that is easy, you can do better than
that.
4. So, I just encountered a lot of supports that say I should do what makes me happy. And, what
I enjoy. Because usually when you are put in to a school that is so geared toward engineering
and the STEM field, it’s very much, they want you to pursue a STEM career. And even if you
don’t pursue a STEM career, doesn’t mean that you can’t integrate those …… doesn’t mean you
can’t take the skills that you have learned from these classes, and integrate them into your own
career. Because I have learned so many new skills from these classes, that I am really thankful
that I got to have them, because people at regular high schools don’t get these opportunities. So
…
5. So, with right now I’m in EDD, so I have really been supported by Mr. Martin. Because, he
not only wants us to be successful on the projects were doing right now, but he doesn’t … he’s
not saying you have to go into engineering, you have to do this, he just wants us to create things
ourselves and to be innovative and to be, really have the confidence to pursue what we think we
are able to do. And, so he has, he has never been one to say no, you can’t do this. He says do
whatever you think you are capable of doing. Like push yourself to do what you think is best for
you, basically. So, that’s something that has really supported me and given me the ability to
think that I’m able to do things that I like and able to push myself to make them better for me.
6. So, what I think negatively impacted my view of a STEM degree is that a lot of us here at this
school have, since we are all forced, because it is mandatory to take the PLTW classes, that a lot
of us are like oh yeah, you are going straight into engineering. You have to, since you already
know, I think you have a job that’s lined up for you in engineering. So like, you’re kind of
geared toward that, even if you don’t want something that has to do with it. Cause like these
skills, they are so helpful and useful and like I said before, I’m really thankful that I got to be put
into these classes, because there are so many necessary skills that I have gained from these
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classes. And some people that who maybe want to pursue medicine maybe do not gain as much
from these classes. When we are put into them, when we are not really wanting to be put into
them, that kind of gave me the negative view of it. Because it’s great for engineering to kind of
like skyrocket for people who want to be a part of engineering. And a part of the PLTW
programs. That is wonderful. But, for people who don’t enjoy that, it’s hard for them to not see
it in a negative light. I would have considered taking the class. Because I do think it’s
interesting. I really do. The aspect of engineering. But, I wouldn’t have been, but being forced
is different from having the option to take it. I love the aspects of it (PLTW classes). The IED
class was really cool, because we got to work with CAD and being able to assemble things and
create things in CAD was cool. And in AE, we got to see how composites work and how like we
got to make air foil and it was really cool to me. And, now with EDD, we are creating our own,
products and things that could actually be sold in real life, and manufactured in real companies
and that is really cool to me. But, I feel like since it was kind of a forced thing, I’m not too
interested in it.
Interview #3 : 1021
1. DE, IED, EDD, AE / As / 3.43 GPA/ Favorite class: I think it had to be AE, for the we
had to create special rockets. Use specific engines. It was cool cause at the end we
would see how they would pop up./ Civil Engineer/ Work at a company and then have
my own business that manufactures buildings.
2. It kind of pushed me toward, at first it wasn’t something I saw myself doing, but later on,
it as I continued, I realized I wanted to do something that involved construction and I
realized that I could just do Civil Engineering. I think AE had some role in that we
would first create the projects and we would first have to do the blueprints and how we
want to make it. And I had to know how I liked to design it and set the whole thing up
and from there we would build it.
3. I think from school or over all? For me, one barrier would have to be my family, they
want me to, probably, they don’t see me doing engineering. They feel I should do more
the business side and maybe become a doctor, but that is not something that catches my
eyes as much as Civil engineering. They feel like that me doing what I’m going to do,
they don’t’ see it lasting or being a good opportunity for me. They want me to have a
good life and not deal with money issues. They feel like that is something that I will
have to encounter choosing that career. They said to look at something that I won’t have
to suffer from income. So they said do something like be a doctor or something set or
what if it won’t work out. Were always going to need medicine and doctors. So do
something that is needed. It’s because my dad does construction, that they don’t think
Civil Engineers will be needed all the time. Sometimes he won’t have jobs and he thinks
I am going to be like that and sometimes I won’t have jobs and he doesn’t want me to
struggle. He wants me to excel in life and not struggle. They want me to have a greater
future than them.
4. Growing up, my dad does construction, and my dad kind of sides with that. And growing
up having engineering already, kind of learning it, it kind of pushed me toward there.
But, probably something like, when we were taking a trip to Cal Poly Pomona, and we
were talking about Civil Engineering and it actually caught my eye and it was, I was
listening carefully, to it. Something that opened my eyes to it. It was something when
they were talking about it, I knew what they were saying, and I knew I was like oh cool,
and I wanted to learn more and more about that civil part.
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5. The teachers are always saying when we are doing it, there is never actually really
failing, there is just learning. so when I would do the project then sometime I would have
an issue with it, we would redo it and see what was my error. So, it’s kind of showing,
there are going to be counters (barriers) on what I am going to have to face. But, at the
end of the day there are only solutions. You just have to keep going back to it.
6. Constant work overflow. I think that is it. I know when catching on to it and probably
continuing to learn, my subject. I do like AE. They do catch my eyes, but, if it’s
constant work like that it does sometimes get stressful when you are stressing.
Interview #4 :1033
1. IED, POE, AE EDD / As / 4.4 gpa/ favorite class: AE, because Mr. Termath explained
the concepts clearly and even though we didn’t have to just look through the PLTW
power points, he went through it with us. And he could talk forever and ever; he made
sure we understood what we were learning. And, we actually got to apply what we were
learning in the notes and cool projects like with the rocket ships and we got to build our
own gliders and things like that and we got see how the physics played into it and how
the engineering worked and when you designed it you used a simulator before building it,
you weren’t wasting the materials. So it didn’t feel like all your effort went into oh and I
made this thing for like two weeks and it doesn’t even work. You got to test it first, and
make sure it was all going to be okay and then record your data and analyze it and that’s
really cool. /DEGREE: Biological Sciences or Pharmaceutical sciences Career:
Pharmacist.
2. When I was younger, like when I was in 9th grade, they kind of pushed us toward what
kind of engineer would you like to be. Not just what would you like to be? So, I was
looking in to Civil Engineering for a while and then I was looking into culinary
engineering for a while and like making different kinds of preservatives and things like
that. And, then, I guess it was really Aerospace engineering that really turned things
around for me ’cause I wanted to be an English teacher, and then Mr. Termath said
something in class. I spent four years and I was almost done with my degree and then I
changed my name. Hmm. I don’t want to go into Aerospace, I want to go into teaching.
I guess that’s okay. Because I had had my life planned out for years and years. And then
in Sept of senior year I had a talk with my brother and I changed from English teacher to
Pharmacist. I was like, it’s too late to change my mind, I’ll just be stuck doing that for
the rest of my life. And then I was wait, Mr. Termath said it was okay, I can change my
mind. So, it was not so much the class, it was the teacher that you can change around
your major and it will all be okay.
3. I guess when I mostly focused on English and didn’t really pay much mind to the
sciences. Like I chose environmental science instead of physiology. Because I was like I
can only have one because of Leadership. I was chose AP Environmental Science
because it is an AP class and I can get more credit for it. And it’s just a science. But,
looking back on it, I should have taken Anatomy physiology because, I can use that later.
4. I got from support from my brother because he is also going to be a pharmacist and he
was the one who told me to look into that. And, then I received a little bit more support
from the rest of my family because they all want me to be a doctor or an engineer or
anything but a teacher. So, they were a little happier that I decided to go into medicine.
5. I guess in Aerospace Engineering, everyone was encouraged to switch roles throughout
the projects and really try everything you could be good at, because you might be good at
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something and so throughout my four years here, I was most excited to choosing a career
in AE because we got to design some stuff and we got to test and record the data in other
parts, So I would say it was most supportive because you got to try everything. It didn’t
matter if you were a boy or a girl or if you had a 4.0 GPA or if you were just barely
passing. Everyone got to try something. And it was really cool.
6. I guess in some of the classes, I always got stuck doing one thing. And that was
presentations, or presenting the final projects. And never really building anything. Well,
they already know how to do that, and they are really good at coding, so just let them do
that, or they are already working on this, like they are in the manufacturing part of
robotics, just let them do it the manufacturing part. So you really never got to do hands
on. And, that was pretty discouraging. And is that how it would be in the workplace?
Just you’re not experienced already, so you’re never going to get that experience. It’s
discouraging.
Interview #5 :1028
1. POE, AE, IED, EDD/ GPA: 3.0 / Bs, As and Cs/ Favorite: POE, it was easy and a lot of
things on the computer, so like, the cube data we had to do and the measurements we had
to do/ DEGREE: in Architecture because we did a project in 9th grade in Bridge and I
looked into it and found if really interesting and the blueprints. /CAREER: Architect.
2. I can’t really say that it (PLTW) helped because most of the classes here didn’t help with
architecture. The only thing that helped was when we did measurements on the
computer. Mostly like measurement stuff on there. To make 3-D printing. It helped
with the blueprints. I just found it interesting how they do miniature buildings so it’s like
not a live thing, but it is something you can look at and how you’re going to see the
actual building. And that is what interested me. And I’ve always liked it.
3. Nothing.
4. Dang. I don’t know. The Internet. The little building that they do. The mini scale of it.
It’s practically like a project. So its mini scale of the actual building. So it’s pretty cool.
5. The classes overall were mostly about engineering. Before I didn’t think I was going to
go into engineering. But once I was taking the classes, I kind of pushed me to do a little
bit more of engineering later in life.
6. It is something you have to do something but you don’t really have anything in mind. So
like, for a project or stuff that it’s just off the top of your head. It’s sometimes hard to
process an actual idea. And that’s the whole entire process into actually building.
Interview #6 :1013
1. IED, POE, AE, EDD/ As Bs,/GPA: 3.2 / IED is favorite because we did this one thing
that was about was making a train on the computer. It was really fun. /DEGREE:
Nursing/ Career: RN
2. I didn’t really like being in engineering. So, I thought of other options, and nursing was
an option. The classes didn’t peak my interest. I’m not so creative as to come up with
things. And, so I like helping people.
3. The price of college is expensive and all of the stuff to gather and prepare to go to a
pacific school to get all exactly my degree instead of going to different schools and
transferring. The PLTW classes encouraged me to be an RN.
4. My family supported me to going in the medical field. My teachers and stuff. It was
Halloween and I dressed up as a doctor, and my aunts said, oh I can see you being a
nurse. And they told me to keep at it. And my grandma has a liver disease, and so we try
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to help out the best we can. And she encourages me to help other people. I like nursing
(rather than being a doctor) because it is more one on one with the patients. You get a
better connection with them. Versus a doctor who has multiple patients. Nursing has
more of the bond with people. That is what I like.
5. The money. Mr. Martin tells us the engineers; they make a decent paycheck. Something
to think about.
6. The math. Like the math sounds pretty hard to do. Like my brother in college was going
for mechanical engineering, but the math was just hitting him hard. That discouraged
me. I’m not math focused.
Interview #7 :1029
1. IED, POE, AE, EDD/ As – Bs/ GPA: 2.9?? / Gateway to Technology was my favorite
class because it began everything. We learned coding, robots to do little tasks. It was
really cool. Wow, I really love this. / Degree: Criminal Justice Degree / Career: FBI
Agent
2. No, (PLTW) it was something that really interested me. The fact that there is always
crimes, and I want to help people. But, being a doctor, I can’t really do all that blood or
surgeries and stuff like that. I figured another way to save many people’s lives was
getting the bad guy. If you get one bad guy, you save millions of lives.
3. It was college. I am still scared how I am going to pay for it. I know there is loans and
scholarships but still in the back of my head I’m like, “What if I don’t have enough?” My
parents stress about it too. Because we don’t have enough money for it. A couple family
members. They’re like do you really want to do that? It’s kind of dangerous you know.
Wouldn’t you rather sit behind a desk as a secretary or something like that. And, I didn’t
want that, because I’ve been at school behind a desk for years. I really want to do
something different.
4. From my Dad mainly. He told me he works with a friend whose cousin is an FBI agent.
And, he wanted me to talk to her to see how she did it and what she majored in and what
classes she took in college and how it all worked out to for her to get there.
5. It did. It really did. There was from 8th grade up until 11th grade I really wanted to study
Aerospace engineering because, I really like the airplanes. It’s not just airplanes, it’s a
bunch of like aircrafts from army too and you can build parts too. But, I’m really bad at
math. So, that took kind of a shift from AE to criminal justice. If not, if I was better at
math, I would definitely gone for AE. Or Mechanical engineer.
6. The math. It was the math. That I really wanted it. I tried and ahhhh. I really wanted an
engineering degree. They make a lot of money and I have gotten experience from this
school. Not just the courses, but from robotics. There’s a lot of engineers there. What
they do is really cool. I liked it. But, it’s the math. There’s too much math.
Interview #8: :1041
1. IED, POE, DE, AE/ Bs and Cs/ GPA: 2.67/ DEGREE: Communications/CAREER:
Journalism. Favorite Class: POE because it was fun in there. Mr. Martin made it fun in
there. We got to learn more about CAD-ing. It’s like when Mr. Deason but further. Plus
the math, I’m kind of better at math. And the math was easier to understand and we had
collaboration. We worked by ourselves and in Deason we had a group and we were able
to build in a group. Kind of the same thing I said before, in engineering, it’s hard to
understand, but in that class, I actually enjoyed working with students together.
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2. It didn’t necessarily help me choose journalism. Because I always wanted to be a
journalist. They started the journalism class this year, so that’s why I went into it
(journalism class).
3. The barriers I encountered was at first I didn’t think I would be able to make it as a
journalist, because I have problems with writing and reading and my sight is kind of
terrible. And, while I have sometimes hard time to explain things and sometimes it
becomes harder because, usually I think I’m the best writer, but sometimes it doesn’t
seem like that. I need to focus more on my grammar and my spelling. And, I need to
focus more because I sometime leave out details when writing stories. So, it’s just my
lack of focus.
4. What encouraged me was I was always asked, why are you going to an engineering
school if you don’t want to be an engineer? And, I’ve been told, I’m really good at
writing. And I can be in a career that I’m good at. And since I’m good at writing. I also
wanted to become an author as well. But, since I’m good at writing, I choose journalism,
because I like to get in on everything and tell others about it.
5. It was this year doing an AE class when a woman from this college, Embry something?
Or something. She said there is so much opportunities for a STEM school for
engineering. It sounds interesting. You still have a chance to apply. They are still
accepting applications. It was interesting because, I’m not really in to engineering, but
the way she presented it, she made it seem like engineering is cool and there are other
things like forensics, and from that point it made it seem interesting for engineering.
6. Negatively, um, usually when it comes to engineering, some of the things we learn is
kind of hard to understand. That’s why when I hear stuff about aerospace or DE its
English, but it feels like a different language. It is hard to understand. I don’t think I can
be able to major in this. Because right now I don’t understand how it works. So its
harder for me to be in a career I know nothing about or understand.
Interview #9 :1015
1. IED, POE, AE, EDD/ Bs and As/ GPA: 3.2/ Favorite Class: IED because the focus more
on the electronics side, not necessarily the engineering, but the online digital stuff.
DEGEE: Art/Digital Arts and Animation CAREER: Animator
2. When we would work on CAD, we would develop things and sketch things on line and
use tools and make it move. And then I thought think about how animation works and
how animation moves. Essentially over time, I thought that’s what I want to do.
3. There aren’t any art classes here. So I’m pretty much drawing on line and at home by
myself. There’s not really like this is how you do things. So the on line programs you
can use it was just like trial and error. I have friends that support me and my Dad. My
dad wanted me to go into engineering. But, he thinks it’s okay if I want to go into
animation. But there is a part of him that thinks I should stay with engineering.
4. All my mom because I told her I wanted to do animation. But there is that part that I
don’t really know animation, so I don’t know what I really want to do. But, that whole
concept and how it helps people do I thought was cool. And my parents thought I should
go for it.
5. In engineering classes, it was Mr. Martin and Mr. Deason when were first learning the
whole CAD concept. He made it really cool. It influenced me to thinking it was fun.
6. I’m bad at math. Science I’m okay with. But mostly engineering, is math based and I
don’t I’m not good at it. I thought I was decent until I took Calculus last year and I
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struggled so much with it. So, I switched to statistics because I don’t know how to do it.
I get frustrated with myself.
Interview #10 :1031
1. IED, POE, AE, EDD/ As and one B/ GPA: ?.2?/ Favorite class: EDD because we get to
start not from scratch, but we get to find ways to innovate our project,. Basically our
project is we have to build something that will be able to help the people. We are
building a robot that need help reaching certain items for people with disabilities. /
College DEGREE: Nurse CAREER: RN
2. I feel like since it is a lot of hands on. I knew I wanted to be in something that was more
one on one and basically help them. I feel like now we are building our robot that is
aimed at people with disabilities, I feel like in that way, since I want to help people with
like if they have a disease and stuff like that.
3. To me well basically, I feel like once I’m in there, you’re like I’m not going to be able to
memorize things and since it’s a lot of memorization, medicine and you have to be really
careful and responsible like that. So part of me is kind of iffy because I don’t know if I
will be able to memorize all that.
4. Mostly more and more with teachers in Bridge. Because our classes are small. We
would just ask Ms. Bright questions, and she would have the answers. I feel like they
were easier to go to the teachers than the counselors. When she was in high school she
told us that she interned in the hospital as well. And that’s what she wanted to do. At the
start she wanted to go into nursing. So I just with her. And the way she just talked to me
about her experiences and all that.
5. My biggest fear was not being good at the engineering aspect of it. I came here in my
sophomore year, so it was kind of difficult to catch on. So, right now when I am taking
IED, I have Ms. Venogopal and she’s been helping me a lot. Because it is hard because I
wasn’t here to take the prior classes to help me with that. But I think it’s going pretty
good.
6. To me engineering I didn’t really see in the beginning girls being part of it. Because
most of our classes there are boys in the robotics. So at first when I came here I was
really closed minded about it. But, I have been here for three years so I get it I see it.
Cause I’m part of the Griffin Engineers Club. So it’s opened my mind a lot more. A
couple of weeks back in EDD were working on our project and our teacher. We had to
cut some parts from our project. So were going to go down to the shop. But, instead of
having us (two girls) do it, the teacher asked one of the guys to do it. One of the guys
from the robotics team to help us with it. I felt that since he knows they have more
experience, and that aspect, I felt (bad).
Interview #11 :1004
1. IED, POE, DE, AE/ Grades: B’s/ GPA: ?? / FAVORITE; DE because that one, we had
Mr. Molik, and he was kind of hard on us. And like, he made us do a lot of group work.
We had each other’s help a lot. And he would make us, teach us a lot of fascinating stuff.
/COLLEGE DEGREE: Dentistry/ CAREER: Dental Assistant
2. I’m not really good with the engineering degree-wise. I couldn’t see how it could help
me in that way. It’s kind of hard. I mean the classes are great. They are hands on and
you do learn a lot of stuff. But, I just don’t see myself becoming an engineer.

165

3. It’s a lot about memorization and hands-on. Because there are a lot of tools and
procedures you have to use. And not only that I’m going to be doing AVC at the same
time. So I’ll be having a lot of classes.
4. I already have help. I decided. First off I did want to work in law enforcement. But,
then I realized that it’s going to take a lot of my time. And day. And I don’t want that
any more. So I looked into dentistry. I want to start off as a dental assistant. And, then
in a couple of years when things are settled down, I’ll be a dentist. We did have to do a
lot of the career to master plan. When I looked into it in Ms. Coleman’s bridge class, I
got more information and details about them, and that is how I chose.
5. Hearing good comments from Mr. Termath when you do something good he’s like you’re
doing good. Good job and keep at it. Stuff like that. It’s very positive.
6. Just that it’s hard. And it’s not my field. I mean like, I just don’t think it’s for me. It
wouldn’t hurt to try it out, but this is not for me. There are other people that can do a
way better job than me.
Interview #12 :1035
1. IED, POE, EDD, AE/ GRADES: Bs and Cs/GPA 2.5/ FAVORITE EDD because I like
how it is just one project throughout the semester. Because we have time so we get it
done. COLLEGE DEGREE: General Sociology CAREER: Orthodontist
2. Sadly, it (PLTW classes) had no input. It was just what I witnessed around me. When I
have gone to the orthodontist it influenced me to become an orthodontist. I got interested
in it. It seems simple, but caught my attention, I want to do this. So I looked into it. You
have to do four years but if you want to do children, you have to do an additional four
years. But, once you start college your degree may change.
3. Due to my family history, they doubt me, because of my parents’ past. They didn’t think
I would even graduate. They thought I wouldn’t make it to college and thought that I
would become 16 and pregnant. But, now to this day, I’m so proud because I’m about to
graduate and then I will go on to CSUN and from there I will graduate CSUN and
transfer.
4. My teacher’s support, my counselor’s support, my family’s support, and cause they want
me to be successful and succeed and push forward and become something better than we
are now. Follow whatever I want to do and not do what others tell you to do. Choose a
career path that I want to do. Do something I like.
5. My teachers motivated me to continue on to do what I want to do. Follow your dream.
6. Nothing. That comes to mind. Being an engineer has never caught my attention. It’s
fun, but it’s not caught my eye.
Interview #13 :1026
1. IED, POE, EDD (can’t remember the other class)/ FAVORITE: EDD because you can
make your own design. You can bring an idea with a group and see if you agree with
each other and when you come to an agreement we actually design it. COLLEGE
DEGREE: Theater CAREER: Actress
2. Not really because compared to the type of classes we are here for it doesn’t interest me
so much. So I do my own thing.
3. The type of colleges that didn’t have it. I can’t go to UCLA because of my GPA, so I’m
looking for other schools.
4. I told my mom and she sort of didn’t agree on it. I told her this is what I really want to
do. So she said if you really want to do, I’ll support you.

166

5. STEM degree? Can you give me an example? I don’t know. No.
6. It’s too hard. It’s not my thing. When you have to use AutoDesk Inventor it’s too
complicated for me. I ask for help, and they have problems with it. So I keep asking
other people to help me.
Interview #14 :1018
1. IED, POE, EDD, DE/ GRADES: Good / GPA: 2.8/ FAVORITE: DE, because I love
working on the computer and with the cyliscopes and the circuit boards. DEGREE:
History CAREER: History Teacher.
2. No, not really.
3. Well, I didn’t know exactly what I wanted to go into at first. I was thinking about going
into the engineering field at first. I want to work with kids. Mr. Thomas was talking to
me, and said you can become a teacher. He asked what is your favorite subject and I said
History.
4. My aunt is a teacher. So, she had a big influence on me too. It can go on in our family.
She works with special needs kids and she helps people a lot and that’s what I want to do.
So she gives me advice on what she can do and how she can do it. Like going to CSUN.
5. Mr. Molik, he helped me with a lot of STEM stuff. I’m kind of close to him. Whenever I
would have trouble, when we are choosing what we are going into. He would help me
with that or anything else. With the LM and Science Olympiad stuff I was there for some
of those meetings. So, he would talk with me and sit with me and do research about what
I can get into because he was my teacher.
I would think. I just don’t like the math and the calculation. Because I’m not good at it. When
we were doing in DE, take the test, I’m not really good at memorizing all the formulas and stuff.
I can do it, with the formulas next to me, but I always get bad test scores.
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